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PREFACE TO VOLUME III., DICTIONARY OF 
ARCHITECTURE 


The Asearcli for accurate definitions for words is one of tlie most interesting of pursuits ; and 
wlieu tlie definitions souglit are of tangible things, things interesting in themselves and because 
of their importance, the search may interest the workman as well as the etymologist. What is, 
exactly speaking, an arch? In close relation to that inquiry, what is an arch 1 The reader 
may amuse himself with rearranging or rewording the definitions given in YoL L What is the 
Doric Order in tlie original and in the derived or secondary sense of the term? The definitions 
given in their place assume the jireexistenee of the term in the Eoinan sense, and only its mucli 
later application to the order of the Fartlienon. Or, to take a more doubtful case, should the 
word Piazza be given in tlie sense of Yeranda ? A kind coiTesporideiit sends, too late for inser- 
tion in its ])la(.*e, a bi story of that word in English, and refers to his own signed letters in the 
(N.Y.), from which it appears that the term Oovent Garden Piazza was in use, in London, 
as early as 1634 ; that thirty years later the term was applied rather to the covered ambulatories 
fronting on the s(|uare, of which some still remain; that the American use of it for the covered 
out-of-door extension of a country house was a direct borrowing from those arcades built by Inigo 
Jones ; that use of the term has been known for two centuries and a half and in all parts of the 
English-speaking world. If an Englishman were writing home about the strange things seen in 
the United States, he would name Piazzas rather than Yerandas, keeping the later word for 
India. Piazza used in this sense is a blot on our technical vocabulary, but it must be acknowl- 
edged. How, then, coneeniing Porte Cocliere in the sense ol‘ a covered porch for carriages? 
That is a term whicli, ought to be kept out of the language, if possible, and, therefore, either 
opposed or ignored. A century hence, if it is in the daily use of Euglisli-speaking people, it 
may be necessary to admit it as we now admit Piazza ; luit let every accurate writer and speaker 
avoiil it till tker, and let every dictionary name it with reprehension. 

Tlie abuse of trade names threatens the building trades, the decoriiti^'e arts, and all those 
human occupations which are seriously nullified by the modern race for commercial advantage. 
It would be well if the architects and mural painters, the trained artists who are concerned in 
decorative art, would refuse to help confound and eormpt our English vocahnlaiy. We of English 
speech have to borrow words from the languages of men more versed and more traditionally at 
lioine than we are in the things of fine art ; but we may at least take those foreign words in their 
true senses, and we may use our own English words aright. Let us not force Eeiiaissance to 
include the Decadence as well ; let us not mlmit that a Wainscot can be of marble. 

In the Preface to Yol. I. there was mention of those contributions to the Dictionary which by 
their nature could not well be signed. Eefemng now to those articles which bear their authors' 
names, it seems advisable to classify, roughly, the work represented by those articles and tlie 
character of the information there given. Thus, in the matter of architectural education, Pro- 
fessors Ware and Sherman and Mr. Partridge have treated Drawing, Perspective, Projection, and 
Shades and Shadows. Mr„ Walter Cook has written on the great School of Art in Paris, and 
llv. Sandier on other French sdiools (see Architect in France). Messrs. Blackall, Berg, and Wight 


must l>e mentioned in this eoniiection as having written on siil:)jeets so nearly akin to education jis 
Felhjwship, Photography, and Societies of Ai’chitects. 

The modern })ractiee of arehitectiire and huilding has been tnvdnd tsspcf-ially ]»y iMi'ssrs. ( dbson, 
Sandier, and Fiske in articles on The Architect in England, Franct', «m!hI Italy ; hy Ab'ssrs. 
ner, Gibson, and Van Brunt in a general way (see Eiiilder, Spe(‘iHeati\ui^ Sufu'riidtMnk'nt ), and hy 
Mr. Marshall, from the point of view of the suggestive reformer of mndm'ii [nactii'e, in articles 
Modelling and Truth in Art. 

Immediately connected with this is the large body of work cnnc(‘rning moderti (‘nnsti’indion in 
all its range, from the simple and realistic subject of Mr. Atkinson (Slow-burning (.instruct ion) 
to the engineering problems treated by Mr. Hutton (Caisson, Centi'ing, Eijuilihrium of .Vivlsos, 
Ex(*aYation, Expansion, Foundation, Iron Construction, xHasomy, Steed, Stnnigtli of Materials) 
and the wholly modern scientific considerations which are the subjc'cts of ,Pi-of(‘ssor Sa)>ine 
(Acoustics, Echo, Reflector, Sounding Board, Whispering Gallery, and other kindred tinins), 
Mr. Gerhard (Bath and cognate subjects, Drain, Drainage and tiouse Drainagt', Gas Piping an<! 
Plumbing, Kitchen, Laundry, Market, and Water Supply), and Mr. Purdy (Fin‘proofing). 

Other departments and other manifestations of this great subject of mu<Ierii building appli- 
ances and building practice are covered by the articles of Mr. Baldwin (Ventilation), ]\[r. (b'bs<»n 
(Bill of Quantities, Builder, Estimating, Surveyor), Mr. Hincliman (Key, Lock, etc.), Mr, llohb 
(Electrical Appliances, Elevator [Electric], Warming by Electricity), Mr. D. N, B. Sturgis (ncaim 
Bolt, Brick, Stair, Step, each with many subtitles), and Mr. Wight (Slioring, wliicli includes 
house moving and raising). Materials not already mentioned are the s])e(aal subjinds of Mr. De 
Morgan (Keramics) and Dr. Menill (Marble with sul)titles, Stone witli subtitles). * 

These subjects are often closely interlinked, and it is difficult to <dassify siu^h work as Mr, 
Caryl Coleman’s, for instance (see Altar, Ambo, Chancel, Font, Reredos, Stall, and similar arl i.des 
on Ecdesiology ; also Symbology), and to say whether it belongs to the history of aivhittM'tnn* or 
rather to kindred forms of decoration. In the matter of piire decoration, its theory and practiee, 
the articles of Mr. Blashfield on Mural Painting, Mr. Crowninshield on the practiced side of tin* 
same great art (Distemper, Encaustic, Fresco, Mosaic, Oil Painting, Water Glass, Wax Paint- 
ing), Mr. La Farge on the subject he has made so especially his own, the Window of decorative 
glass, and Mr. Lethaby on the nature of Devsign and the difficulties in tlu‘ way of originality ami 
significance in the modern iiidustrial epoch, are to be compared witli the jiapers on s})ecial topics, 
such as Robbia Work by Professor Marquand and Kerainies by Mr. De IMorgan. 

Buildings of the modern world, concerning which there has been much semiscitmtific tlnnight 
and much discussion, have been treated by Messrs. Abbe (Observatory), Aiken (iN)st Gt!i(‘td 
Brunner (Synagogue), Cowles (Hospital), Hardenbergh (Hotel), Hill (Aiairtimnit Housi^ < pfjeei 
Tenement House), Soule (Library), and Wheelwright (Schnolliouse). 

Biography has been the work of Mr. Smitli, as stated in \h)l. L 

Finally, the vast subject of the history of architecture, anckmt and modern, Europ(‘au ami 
whether treated geographically or by subjects, has been jiandled l.y lh’(dess(»]‘ Bah(M)c‘k 
aults), Mr. Day (the Stoa, the Temple), Mr. Ferree (Chun*h, tln^ summary), Mr. biske 
ch, the nature of the building), Professor Frothingham (Memorial Anb, Memorial ( Mi- 
Mr. Goodyear (the Leaning Tower), Mr. Longfellow (Baiitisbn-y, Hound (burch), Mr. 
(the ViUa). Again, this has been examined from another point of view hy Mr. IMIeih 
h, who treats Ameiiean ^ arcln^logy in many papers, Professor Frothingham \vitlj ikbasuic 

Hamlin with ByMtine Art, Mr. Lougfbllow\vho handlers (bveo- 

an, I^tm, Keocla^sic, and Romanesque art, Professor Manpiand and Mr. S]mu's who treat 
^ctively Gremn and Imperial Roman, :art. The , same great subject, treated geographicailv 
been he business of Mr. Blaekair .(Belgium, Portugal, and Spain), Mr. Brower (Austri; 

j ) (Ireland), Mr! 

mbaugh (Mexico, Central America, and:,ih, XTnited States as to their pindblumbiau epoch-K 

proTinces), Professor PmthiiurlHn., .i, . 

west), Mr. Graharii' (North Africah Prot«s»r ' 
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and Seotland), Mr. Schopfer (Switzerland), j\Ir. Seliiiyler (the United States), I\IV. Spi<‘rs (Asa*t 
Minor, Persia, S^nia), Mr. R. C. Sturgis (Eiiglaiid), Mr. Taylor (Canada), i\Ir. Turner (3[exi<*n), 
Prolessor M'dirren (France, the southern pro^dn 

The editor cannot close this synopsis of the work of several busy years Avitln)ut renewing Iiis 
thanks to the coiitribiitors who have seconded him so cheeifuily. The sclieuie of the Dif'tioiiary 
has never l:)een disturbed or made difficult by any imwilliiigness mi their ])art to eonibnn to ir. 
To one who thinks Avitli the present writer that there is no evidence of thorough inastciy of a 
subjec't niore CMHiiplete than a perfect willingness to present that sulyeet in the foi-m ]'(*{[i!ired by 
a spe(*iai occasion, — than the absence of intellectual rigidity and a liexibility of spirit such as 
(‘oines only from long-continued mental exercise, — the evirlence tiius affi:mled of the unique merit 
of tlK‘ Dictionary’s staff of contributors is most complete and coriYincing, 

li.' S.", "■ 
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OBELISK (ill (TV(«k, a spit, (’/SoViaKos, or 
;i jioiutc'd wi'iiiioii, or the like). A. A tall tiud 
tileniler ileeorativc structure or piece of mate- 
rial, as a pinuacle-liko ornament on a tieochissie 
Imiitliii:,'. More especially, a memorial or deco- 
rative piece, .square, in plan, or nearly so, with 
sliii'htly sloping sides, and terminated at top 
hv'"a liyramid nhose sides slope more rapidly. 
(.See. Rvramidion.) The origin of these momi- 
nients 'is to he found in Egypt, where they 
stood commonly one on either side of the en- 
trance to a temple or palace,^ their nearly ver- 
tical faces affording an admirable opportunity 
for hieroglvphii- inscriptions, easy to read, and 
„f decorative effect. Obelisks are, l^nowu to 
havi' ])een }>ut up as early as tlie 4tnd>uias j 
of Egyptian kings t:l759-3T30 u.c. — Flinders 
I'etrie), but none remain of so early a time. 
The largest ohelisk existing is that Heli- 
onolis, of red granite, and stated to be bfa 
feet hi<'h ; this also is the oldest known except 
some, very small ones, ^ongs to Rm 

l-ith dynasty (2622-2578 — Flinders Pe- 
trie) It was customary to cover the i^ra- 

niidhm with metal, perhaps _ always^ gilded 

bronze, with the idea ot keeping Matei iioiii 
the grain of the stone. 

Many obelisks were brought from Egypt to 
Rome during the days of the great pnpire, and 
some have heoii earned from Egypt to moduli 
cities, as the obelisk in the Place de la Con- 
corde at Paris (1833), that on 
nient at London (1878), and that m Cential 

Park, New York (1879). . , + fi,.* 

B By extension, and with allnsioii to tlit 
sloping sides of the obelisk in its usual_ sense 
any stele or similar upright piece, esi^cially it 
a monolith. Ill this sense the term is applied 
to those modern tombs which have a cential 
structure with sloping sides semng as a back- 
<n*ouinl to ^iculpture, and the like. — 1^-. 

"" OBSERVATORY. An estaklisliment erected 
for the purpose of recording astronomical, inetc; 
orological, magnotical, seismological, ^ 

noniena, to be distingmslied from a y 

ill which experimental work is the prominent 
feature. In the former matters, the exiwn- 
mental features are insignificant in 
with the observational 

classes will be considered m detail m the follow- 

in.«; bisections. ■ 


of astronomy has frum time to time intrutliieed 

new iiistrimients a.iul now prohknis, ^:md cun e> 

siionding new ofniilitioiis must he realizoil ui tui 
eoustriiction and arraugmueiit n1 die huildiii.U>- 
in order to secure both the desired olbservatuais 
and the necessary aomiraoy. In general, up 
the seventeenth century, the astri.mornor ilesnei 
only a clear view of the whole sky from thc^ 
horizon upward ; the olilo.it observatory ol this 
style now in existence is that loiimled {luniig the 
Yuen dynasty, about the year L’.OO, in I ekni, 
China, near tiie location of the jireseiit Impe- 
rial Observatory ; the hiiildiiig was doubtless, m 
manv rospects,' similar to those of the Arabs, 
Pemians, Greeks, Egyi.tians, and Chaldeiins of 
most ancient days. The iiistviiuienfs originally 
in use at the Imperial Ghsevvatory are .still pre- 
served there, hut have been rei-hiced by othei.s 
made for the Jesuit astrononiei-s at 1 ekm, ue- 
tweeii 1673 and 1700. These are all exposed 
to the heavens, on an elevated granite platlwm 
surrounded by a heavy iron vailing. n 

European observatories begin with that eicctu, 
in 1.576 for Tvelio Brahe, at Uranienborg, on 
the island of Huen, by the king ot Lciiniark ; 
since then, large instruments have been e.stah- 
lished in the meridian, and the buildings have 
been more or less closed in, to protect the as- 
tronomer and his apparatus, leariiig oiwii slits 
with movable shutters, (ir windows, thrmigli 
ivhieh to ohseiwe the stars. At first, in order 
to obtain a clear horizon, the instniments were 
placed ill the upper stories ol vuy higdi huilcl- 
iiigs, but this is not done now. The Rojal Oh- 
.servatory at Greenwich, built in Ihio I*’ 
and the Royal Observatory at Pans, Imilt iii 
1667, even iu their own day scarcely repie- 
scuted the vapidly advaiieiiig e.mditiou_ ot as^ 
troiiomv. Each of the.se hmlduigs is still 
occupied, but has undergone many changes m 
onler to adapt it to moderii re.iiuremeiits. At 
the present time it i.s generally rew.giuzed that 
each astriaiomical instniraeiit must have a loea- 
tioii and smTOiiiuliiigs appropriate to_ it.s _worli . 
thus, the iiistmiiients for observing ni the me- 
ridian and in the prime vertical should be so 
located that fixed marks aiiil collimating tele- 
scopes can he placed exactly north, .south, east 
and west of each instrument, and at no gieat 
distance therefroiii. For , all instruments, the 
stabilitv of their piers, the permaneiiec ot then 
adjustments, the protection from .strong wind. 
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the coiiilmiiitj the ob- 

serving room relative to that of the free air out- 
side, tlie freedom from inmiite vibrations and 
jars of the groundj and especially a steady at- 
mosphere, are the fundamental conditidhs for 
good work. So far as the buildings thems^elves 
are concerned, it is found that these conditions 
are best secured by giving each instrument its 
own isolated house ; hence modern observa- 
tories constitute a cluster of buildings contain- 
ing offices, residences, and instruments, often 
scattered over an area of many acres, in order 
that each may be located as advantageously as 
possible ; it is only in the case of mountain ob- 
servatories, where space is not available and 
where it ' is impossible to go out in stormy 
weather, that it becomes neces^sary to crowd 
several instruments into one building. A com- 
plete modern observatory must provide for work 
] 3 ot]i in the exact meridian and upon objects far 
removed from the meridian. The former is done 
by meridian instruments whose use requires sim- 
ply a broad slit open ft-om the zenith down to 
the opposite sides of the horizon. The extra- 
meridional work is done with iiistruinerits of 
either the altitude and azimuth type, or the 
equatorial type ; both these types require to be 
mounted in rooms whose walls and roofs re- 
volve horizontally, so tliat the broad slit from 
zenith to horizon, which server as the observ- 
ing window, may be brought opposite to any 
part of the sky that is to be examined through 
the telescope. The equatorial telescope in- 
vented by Fraunhofer has a perfectly free mo- 
tion around an axis parallel to that of the earth, 
called the equatorial axis; this cab be moved 
by clockwork, so that an object once brought 
into the centre of the field of view will remain 
there permanently. With such apparatus, pho- 
tographs of faint stars, comets, and nebuke can 
be obtained by giving several hours of continu- 
ous exposure to the sensitive plate. The eye 
end of this telescope is near the floor . of the 
room when fhe observer is looking at the zenith, 
but may be 20 feet above the floor when he is 
looking ' at points near the-’ horizon. In the 
older observatories, a complex, o.bserving chair 
was needed for the convenien(^e of the observer ; 
but in all the newest ones the floor itself is 
made adjustable, rising and falling at any mo- 
ment to suit the needs of the case. 

Among the best illustrations of the extent 
and manifold character of the works undertaken 
by modern observatories and the consequent 
necessary expansion of apparatus and buildings, 
we quote the Observatory of Harvard Univer- 
sity, Cambridge, Mass., wffiich now maintains 
several branch observatories and employs in all 
about fifty astronomers, physicists, computers, 
and clerks. Among the great observatories 
built in recent years with a view to work in 
sume s]j{'cial department in astronomy, we may 
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enumerate the following : The Iiiqjerial (km- 
tral Observatory at Poiilkova, near Saint Peters- 
burg (1836-1839) ; the new OHservatory of tlie 
University of Vienna; the Observatory at Nice 
(1885-1890); and, in the United States, the 
Lick Observatory on Mount Hamilton ; the 
Naval Observatory in Washington, and the Yt‘rkt‘s 
Observatory beiongingto tlie Uiiivcusity of (dii- 
cago, but located at Williams Bay, Wiseoiisin. 

Meteor ologim^^ Ohserntforie^. 'rin^ only 
building pertaining to meteorology that lias 
descended to us from (dassic times is tlie so- 
called Tower of the AVinds^' at Athens, whieii 
dates from between flfty aiul a biindre<l and 
fifty years before Christ. EaCi side of tlu^ 
tower ])ore a sundial, that is to say, a. horizon- 
tal stylus ])rojectod from the middle of the upper 
edge of eaidi face ; from it radiated the hour- 
marks chiselled into the smooth marble, and, 
undoubtedly, at one tinu' filled with red or black 
pigments. The interior of the tower still bears 
witness to the fact that it formerly contained a 
■ large water clock or (depsydra. 

The modern revival of interest in iiu'teorology 
dates from Galileo and Jiiore es})e<*ially from his 
pupil, Ferdinand IL, Grand Duke of Tuscany, 
wJu), in 1653, distributed thermometers to sev- 
eral cloisters and organized a syst(‘m of daily 
records, the general oversight of whitdi was conn 
' mitted to Father Luigi Aiitinori. During the 
past two hundred and flfty years, the con- 
ditions under which satisfactory i>bservations 
. can be made have (;ome to hv liettcr under- 
stood, and the observatory buildings have 
undergone corresponding alterations, although 
observations and records are still made l\y 
thousands of amateurs under more or less 
^ unsatisfactory conditions.. Meteorologi(*al ob- 
servations are frequently combined with s(ismo- 
logical and magnetical in one establishment, and 
in order to respond to these manifold require- 
ments a number of small buildings must be 
scattered over an' area of several a (‘res. if 

magnetic self-registration is undertaktm, it is 
almost necessarily done in underground or cellar 
rooms where the temperature (tan be (ton trolled, 
throughout the year. Tlie flrst story of the 
observatory building is devoted to ofliiais and 
libraries, while the upper story is usually givcm 
up to self-recording meteorological apparatus 
connected with the thermometers, rain gauges, 
anemometers, sunshine recordtu's, (»n the 
roof. In orcler to obtain the temperature and 
moisture of the air, it is (umsidered necessary 
that the thermometers shall be exposed fready 
to the wind and yet be perfectly shielded from 
the sun's rays by day and from their own radia,- 
tion to the clear sky at night ; they are, ther(’- 
fore, enclosed in a shelter of open latticework, 
which is either elevated high above the roof, or 
located near the ground, according to tlie sub- 
ject under investigation. 
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Ttic- RitiVl Tower in Paris was origiiially de- 
Iw its inventor for utilitarian as welTas 
liivlnrt'etunil |nn’{M»ses, and since the close of 
till.’ Paris Ex]»usitinn in 1889 it has been largely 
<le\'ottMl to physical and nieteorological purposes. 
Tin* rei'ords of ])r(‘ssure, temperature, and Avind 
taken on it, in mid-air, one thousand feet alxwe 
the ground, have given a new aspect to certain 
]jrubleins in lucttanailogy. QT'iiis tower is now 
known to the srieiitilie world as a iBeteori:»lugical 
oljservatoiy. It riss])onils precisely to a fiinda- 
juental condition that is not fulfilled by any 
mountain obsm'vatoiy, namely, that the instru- 
ments l;>e placed in free air high above the ocean 
level, so as not to be affected by the infliience of 
tlie ground or building whicli supports them. 
The re(*ords from the Eiftel Tower are more 
valuable even than tliose obtained ffoni iiistru- 
nu'nts suspended in the free air by balloons or 
kites, hec'uuse tiny are contiiiued uninterruptedly. 

* In ordei* to satisfy the same conditions, the 
IVeatln'r Bureau of the United States (and, to 
a less extent, tlie bureaus of other countries) 
elevates its obsei'viiig stations to the tops of the 
iiighest a('cessibh^ buildings ; but in some cases, 
tVom nec‘essity, it takes the observations quite 
near the surtiu'e of the ground. 

For climatolugi(*ai studies bearing on vege- 
table and animal life, it is, of course, necessary 
t<) keep records of rainfall and temperature near 
the surface of the ground, therefore the central 
stations generally have an auxiliary open field 
for tills purpose. When these stations can be 
located in such fields with an adjacent grove, 
the wlnde (Constitutes a park, and for economy’s 
sake other scientific institutions are established 
in the same park. Illustrations of this arrange- 
ment will be found in the combination of as- 
tronomy, meteorology, and magnetism in Green- 
wich Park ; of magnetism ami meteorology at 
Pavlosk; of geodesy, astronomy, meteorology, 
and magnetism at Potsdam, and the similar 
combinations at the observatories at Nice and 
Budapest, and at stations for the study of 
forestry, agriculture, etc. 

In order to explore the upper atmosphere, 
meteorological observations are frequently es- 
tablished on the summits of hills and mountains. 
The mountain observatory is usually a very 
plain structure, and the apparatus is installed 
with difficulty on the rocky summit. Observa- 
tions at still higher levels are obtained by tlie 
use of balloons and kites. The first of the 
inodern series of buildings combining the needs 
ox a meteorological and magnetic observatory 
with those of a central station where an exten- 
sive collection of records must be preserved and 
students must be provided for, was the Seewarte 
at Hamburg, now’’ the Deutsche Seeuod'rte^ de- 
signed by Professor Neumayer as scientist, and 
G-. Kirchenpauer as arcliitect. Next in chrono- 
logical order, and rivalling it in importance, was 
■■'V 7 ' ■ \ ^ 


the eolhadioii of huildiiigK in Ui.' fin- 

perial Park at Pnvlnsk as tin* tiMlnnVal adjiinrt 
to th(‘ (Viitral Physical ( d)S(M'vah>rs ai Saint 
Petersburg. Tiie most struct iiiv oi' tlie 

kind is the magmaic and mot(‘(!rological ohsciaa 
tory at Potsdam, iu‘ar Bmlin, Nvliich is c.Oab- 
lished in the paik at that plac(‘, near otimr 
buildings ({('Votod t«t astro-physical and -oods (ic 
reseaivh. 'FIm' Potsdam ohservatoia the 
te(dnii(*al observatory and the school nf twpori 
mental res{ ‘arch Ibr th(‘ P(‘ntral Ah'toondogical 
Institute in Ik'rlin, ol‘ wddtdi Ibnlbssor \\k \om 
Bezold is direetor. Tlu‘ iiuncorologii'al and 
magiietieal ol)serA%‘dorit‘s at Pare Saint Ala nr, 
Alontsouris, Paalosk, and I’otsdani n'spuml to 
the important (‘oiulition tliat ineteorologice.! ol» 
servatioiis for general climatological purjutstys 
should not be taJceii in larg<‘ dtiiys, but in open 
regions at a distance thererrom. Gn tlu‘ otlao' 
hand, there are many laobhnis that ([(‘inand 
spe(dal observations made within dtit's or within 
forests, or at some (jther locality for whicli 
special stations are need(‘d. Ida' instruments 
themselves and the imdhods of their exposure 
constitute sjieeial ])roblems that ari' ratlna* dib 
fereiitly iiandhal in (‘ui'li obst'rvatory. The 
central otfii'c of the W(‘ather Ihiri'au at W’ash 
ingtoii is located on suirnaently high ground t«V 
enable the a,ppa,ratiis on its roof to indicate tin* 
pinper temperature and wind for a large mass 
of air just aboA^e the city. Tln^ first tloor is 79 
feet aboy'e sea, knxd, ami tin* am.mn)mett*r about 
60 feet above that; the (fosinwer’s ro<mi, the 
selt-registers, and the luirometer are on the top 
fioor ot tlie central toAver, hut au auxiliary t*X' 
perimeiital observatory belonging to the lustno 
meiit Dhision is located on au adjoining Indlding. 
All AAfoather Bureau stations for storm studies, 
are elevated high above the soil in order to 
obtain approximately the state of the air at tin* 
cloud leA^ol. 

Magnetic Observatories. The first mag- 
netic observatory, in the modern sense of the 
term, was that occupied by Gauss and Weber 
at the_ University of Gottingen, 183:1-1850, 
The difiimilty of carrying on these delicate 

measures Avithsiifiicient frequency led 0. Brooke, 
in 1844, to devise the Greenwich and John 
Welsh, in 1857, the Kew, system of plioto- 
gi’aphic apparatus for continuous registration ; 
the so-called Kew system is now in use at about 
twenty magnetic observatories. Improvmiumts 
in many details Avore, c. 1885, mad(^ by Mas- 
cart, whose apparatus is now in use at alumt 
fifteen stations. The latest iin|)rovemeiits are 
found in the three observatories designed in 
BOO by Dr. L. A. Bauer, and to bo erect('d by 
the United States Coast ami Geodcdic Siirvew 
llie conditions to be lul filled in a magnetici oln 
servatory are primarily two: namely, as great a 
freedom as possible from local imigneti(( disturl>- 
ances due to the building, the geological strata, 

■" '"'S"""" 
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jui!l adjamit i lit lust rij i ! (^lactric plaiitB ; ami as 
uiiiidrin a 1r!n|H*rahiJv ax jMissible within the 
luhldiii!:;'. This latter cniidititm m now seen to 
h«‘ stt iinpnrtaiil that <;'ivat (‘tihns are i)6iug made 
eserywhei’i' In attain it : siT-adj listing' furnaces 
and air driers an‘ ]>r(»vided ; the rooms for the 
>t*lf--n'gisl(‘r!ng apparatus an' placed either in 
tin' haMaiH'iits aial cellars of large buildings, as 
at rntsdam. tu’ in smaller adjacent buildings 
that an' <*nv('rcd <)\an‘ entirely with a mound of 
earth, as at. Idvlosk. The }a.ttxT method was 
adopted hy Wihi, and his imhiished records 
show that then' is not a variation of 1"^ Oeiiti- 
grad(' in his ohsi'rving room iluring the j^ear. 
in tlu* ohservatory at i*otsdaiu the cellar and 
snh-ct'llar moms arc arranged within double 
walls ami witfi spc(*ial furnaces and ventilators 
in onh'r to sctMire dry air witli a sufficiently 
constant teinjH'ratnre. At both places there is 
pnnided at some distance an additional light, 
wooden building in wliieh absolute measures 
may bt* made as tin* standard for the correction 
of the work done underground by the self-regis- 
ters. Tiu' buildings and arrangements adopted 
al Pavdosk and at ihitsdain are recognized as, at 
present, tlu' most einnprelicnsive and the most 
U|>{m)}»riate in tin' world. The buihlings at 
both places are ipiiti' plain and small as com- 
pari'd with those of the modern astronomical 
ol)Si‘rvatory. 

Seffi)iiJdafjir(d Obnerratories. The system- 
ati<* observation of eartlKpiake phenomena is 
now caiTHid <,)n at many astronoinical, meteoro- 
logical, and magnetic observatories throughout 
the world. As the apparatus must be closely 
connected with the solid ground, it is often 
placed in the cellars of these larger establish- 
ments. The most elaborate apparatus has been 
devised by the Japanese students of the Seis- 
moiogical Society ()f Japan, and is to be found 
at Tokyo ; otiier styles of apparatus are at 
(leneva, Vesuvius, Parc Saint Maur, Mount 
Hamilton, California, Washington, D.O., and 
(Teveiaml, Ohio. The apparatus devised for 
Professor Milu’s Observatory at Shide, on tlie 
Isle of Wight, is now being widely introduced. 
The whole subject may l}e said to be still in an 
experimental stage as regards tlie instruments 
and the inter} iretation of their records. The 
Stations of observation have not generally re- 
quired, the erection of special elaborate buildings. 

meteorological observatory Ibunded by Mel- 
loni oil Monte Somnia, on the north Hunk ot 
Mount Vesuvius, in 1841, has of late years 
bei'ome so ])rominent in seismic studies as to be 
fnapuMitly (‘ailed tlu' “ Beismologicail Observatory 
of Mount Vi'suviiis.” It iK'longs to the Uni- 
vi'i'sity of IShqiles, and Professor Luigi Palmieri 
was tile director from 1854 until his death in 
1896. Palmieri early introduced his electro- 
magnetic seismograph and, subseiiuently, other 
more delicate forms of apparatus, by means of 


which he was able to study tlu' shocks and 
tremors and to predict the eruptions of Wvsiivius. 

Tidal Ohsermtories. Re(*ords of the varia- 
tions in level of the ocean and the great lakes 
are kept by means of tidal registers, or maro- 
graphs. The instruments must be located close 
to the shore so that a float may rise and fall, 
within a protected well, simultaneously witli th(‘ 
surface of the tree water. In some (.‘ases an 
open tube runs beneath the ground out to soim- 
point a few hundred yards from tiie shore into 
deep water, so that the Wf'll reproduc<‘s tin' 
changes in the deeper water and avoids recording 
violent breakers. Such tubes, liowever, produce 
a retardation as to time, and it is preferable to 
build up a foundation for the tidal register in 
the deep water itself. The superstructure for 
the tidal station is simple and inexpensive. 

— Cleveland AbbeC 

OBSIDIAIT. A natural glass formed by the 
rapid cooling of acid lavas. Colours : gray, red- 
brown, to blac'k. — Gr. P. M. 

OBSTAL. (See Opstal.) 

OCTASTYLE. Having eiglit columns in 
the front or end row; consisting of a row or 
rows of eight columns ; said <jf certain classic 
buildings, and of architectural couqjositions de- 
rived h'oin them. (See Columnar Andiitecture.) 

OCXJLUS (in Latin, an eye ; applied Iw mod- 
ern archieologists to round windows, and tlie 
like, in Roman monuments). A {flrcnlar mem- 
ber, as a window or panel (compare Qiil de 
Boeuf ) ; especially, the round opening in the sum- 
mit of the cupola at the Pantheon, Rome ; or, by 
extension, any opening having a similar character. 

ODBION. Same as Odeum. 

ODEUM (in Greek, TlBeiov, or ^QlSuov ; used 
by Roman writers for a music ball ; Vitruvius, 
V., 9). A. A Greco- Roman building in Athens 
said to have been of a very early epoch, and 
adorned at a later time by Pericles; destroyed 
by Are during Sulla's siege of Athens, and re- 
built at the expense of King Ariobarzaiies of 
Cappadocia. Herodes Attieus, in the reign of 
Marcus Aurelius, built an odeum at Athens, 
the ruins of which still remain at tlie foot of 
the Acropolis, and west of the theatre of Diony- 
sos. Tliere is no doubt that this building is 
nearly, if not exactly, on the site of the older 
odeum. Such buildings existed in other cities 
of Greece. They were distinguished from the 
great theatres in being roofed. 

B. In modern tiines, a music hall or [dace 
of intellectual entertainment, rather as forming 
part of the name of a s})ecial building than as a 
general term. 

OECHSBL, JORG; architect. 

He was arciiitect of the catli<‘dral of S. 
Stephen, in Vieima., at the beginning of the 
sixteenth century, and built the organ over the 
Peter and Paul altar. 

Perger, Stf^phan in TDV??,. 
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CBCUS. In Latin, a liall or large room in 
a dwelling lioiise ; rare in ancient authors, and 
sipplied by modern arclnnologists to a room with 
coiumns, or otlierwise decorative, as in some 
Pompeian houses. The room so called was 
sonietimes a dining room. 

CEIL BB BCEBP. In French, a compara- 
tively small round or oval window; as adopted 
in Eugiish usage, such a windoAV especially when 
treated decoratively, as in a frieze. (See Eye ; 
■' . - 06111118 .)' ■ 

SaEe de ICBil de Boeuf. The aiitecham- 
her of tile king's apartment in the palace of 
\ ersailles ; so called on account of the oval 
window in one of the walls. 

OrPiCB. A. A room in wliich work is 
done, especially work of a professional or intel- 
lectual sort, as tlistiiiguished from a workshop. 
Thus, in the liousc.^ of a physician, the room in 
which patients are received is the office. In a 
hotel, a factory, or other establishment where 
many persons are employed, the room especially 
reserved for interviews between the proprietor 
or his representative and persons having busi- 
ness with the concern ; in a shop or store, the 
compartment, whether forming a separate room 
01 not, in which the clerks and bookkeepers do 
their work, as <listinguished from the salesmen. 

In modern citie.s, the places of business, even 
of professional men, are so often separated from 
their residences that offices have come to be 
rooms or suites of rooms in large buildings, 
perhaps erected especially for the purpose! 
(See Office Building.) 

B (in this sense, much more common in the 
plural, as, the offices). The kitchens, store- 
rooms, service rooms, laundries, etc., taken to- 
gether, as ill a hotel or large dwelling house. 

g : ' 

OFFICE BUILDING. One intended for 
renting to tenants for the purpose of trans- 
acting clerical or executive business or the prac- 
tice of a profession. 

DevdopmeA. Prior to 1858, except in a 
tew commercial cities like New York, office 
bmldmp were usually converted dwellings 
the light air, heat, and height which wm 
sumcient for living rooms being deemed suffi- 
eient also for the office, the plans of new build- 
ings closely following those in use for dwellino^.: 

A number of new buildings were erected during 
the period 1858 to 1865, at whick time thl 
elevators began to be common, and led to the 
and six-story buildings. About 
1880 the speed of the passenger elevator was 
increased somewhat, and during the next few 
pars buddings of eight and nine stories in 
to common; during the period up 

le elevator speetls were gradually 

sinriSnT't®,*''® limit, and 

Mm,t 1890 the development of the office build- 
ing has been along the lines of the carefully 1 
11 
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braced steel skeleton suiijinrtiiig a masoiu-y 
coyering, with an iiiereased number of stories 
and a decreaseil size of the office unit. 

it is retiuired to produce a Imilding 
having the greatest practical ile inimherof niinns 
of about uniform size, eai-h iiraetieally ei|ui<lis- 
taut (in time) from tlie strei't, ami eaidi wi'li lit 
and ventilated naturally. For a uiiil'onu distri- 
butioii ot lig’ht during business liours it is <le 
sirnble that the direct light should lie admii ted 
.morning and evening, and diii'nsed light dnrin.g 
the uiit.ldle of the tiUpy, ji gr<‘a.t(‘i‘ depimdeuei^ 
being placed upon diffused tliau upon dire.-t 
light. It is also desira,lile that ea.eli office 
should receive a nearly (Kpial inirtion of light 
during the day. It is therefore necessary that 
they should all be symmetrieally'an-anged'a.bont 
an a,xis. It this a.xis runs east and west, the 
offices on the north side of the building reeei\-e 
diffused light only during the early morning am I 
late afternoon in the summer. 'Those on the 
south side have the sun directly on them nearlv 
the entire year. The direct sunlight on sm-'h 
offices is too intense to be admitted, and it is 
therefore necessary to use awnings or shades, 
which darken the rear of the office. If the 
axis runs in a northerly and southerly iliree- 
tion, the offices receive the direct sun' in the 
morning, and in the afternoon and during tin* 
middle of the day are protected ; shades, thei'ti- 
fore, are imneoessary, and tlie dittusetl light fills 
the entire room during the greater part of the 
day. In courts, the direct light is only avail- 
able during a small portion of the day; the 
balance of the time the reflected light from tiie 
sides and the diffused light must be depended 
on. If the long axis of the c(.iurt is placed in 
a northerly and southerly direction, the direct 
light can reach farther down than would be 
the case if the a.xis were placed in another di- 
rection, and_ the reflected light will be nmcli 
bettei’. TiiiB followB as a necessary conse- 
f|uence of the laws of reflection, and can Ik* 
readily demonstrated by using a candle to rejv 
reseiit the sun and a rectangular box having light- 
coloured sides 1x3 inches ill plan and 6 inches 
high. Ly placing the long axis of the box in 
TOHous positions with reference to a meridian 
the amount of light can be noted on a piece ot’ 
tracing paper lield at tiie bottom. To insure 
the even distribution of tlie light during tin* 
biismm days, lay off on a full eirelc tlio twenty- 
four hours which compose tlie day, draw two 
radii, one to 9 a.m. and one to 5 u.m., ami lii- 
sait the angle formed liy these two witl’i a tliird 
radius This radius sliould lie the apiiroxi- 
mate bearing of tiie court axis. The aim being 
to provide an equal number of unit office.s of 
equal desirability, a unit building is devcloned 
by placing two rows of offices on'eitlier side of 
a centre corridor, the offices opening to the street 
or court. As many unit buildings sliould iio 
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ill paralld. ruws as t]:i3 lot permits, 
ieaviii^^’ a<lot|iuiti‘ eouit space between them ami 
joiiiiii-’ tluan at their northerly emls, iiiiless 
theiv is s(»aie t'oiitrolling reason due to the po- 
sit itiii !>f the lot ur the exceptional length of the 
building, by i!a“ans ut a cross building contain- 
ing the stairways, elevators, and connecting cor- 
ridors. Ty|)i(:al ])]aiis are given in Figs. I, 2, 
and The sizt‘. of the office unit depends on 
local dciiiands and the size of the lot, varying 
from h X 15 feet up to 15 x 25 feet. The 
corridors should vary from -I to G feet in width, 
and the walls from 1 foot to several feet in 
thiekness. The unit building will vary in width 
from 57 to GO feet or more. The cross corri- 
dors should be 25 per cent, and the lamliiig 
in front of the elevators 50 per cent, wider 
than the side corridors, with 12 feet as a maxi- 
mum. The main hall, from the street to the 
elevators, should be at the street le^'el, 7 feet 
wide ill small biiiLUngs and 12 feet wide in 
larger ones. All of them should receive direct 
iiglit and air from at least one window. The 
courts should be from 18 to 25 feet wide. In 
buildings of an L shape, the elevat(H’s can he 
placed at the angle of the L. 

Height. Present practice ranges from ten 
to twenty stories. The limit is fixed structur- 
ally l.)y the smallest dimension of the lot when 
the building is free standing or designed to be 
entirely independent of its neighbours, and eco- 
nomically, by readiing the point where the 
rental value of the additional story is not suf- 
ficient to ])ay the interest on the cost of the 
story, for the loss of space due to iucrease in 
the number of elevators in all the stories, for 
loss of space in the court, and for increased cost 
of service. All of these items are serious in 
amount, but cannot yet be definitely deter- 
mined, The author believes that the limit is 
at about sixteen stories, regardless of the size 
of the lot, and that as the lot <lecreases in size 
the height should decrease. The total height 
of the building is infiiieuced by the height of 
each story, which should generally be one-half 
of the depth of the rooms, but never less than 
9 feet for the office floors and 12 to 15 feet for 
the first and sectond floors. If an excessive 
height is given to the story, the light is nut 
materially improved, and the cost of the build- 
ing and of the. service of the building are both 
needlessly increased. 

The windows should occupy 
an area of from 30 to 50 per cent of the entire 
area of the exterior walls of the office, be- 
ing .so placed that the top will be no more than 
i foot below the ceiling and practically square- 
headed. Tlie usual practice is to hang the 
windows on pulleys and weights, dividing the 
sash into two parts, with the provision made, 
in the best practice, to rotate the sash in the 
frame, thus affording double the opening for 
15 
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ventilation in tin* suiinm'r, and pcniiiUing tli^- 
outside of t}n‘ gias.s to lio oh'.iiHHl witlmni 
danger. Side~))ivot('ii and oasiMiieiit sa^li aiv 
also used to a. t'(‘rfaiii (>xtenr. TIuy should ho 
so arranged a,s to ('asily oKsaiu'd, t lotnn'aiix , 
about 5 per emit (d,' window surtaoo in llu' 
wall gives a very effudent hglit. Vory lamo 
glass surfaces should ht^ avoided in (‘old tdiinatos 
as the glass radiah's extenially, tln‘ heat of t!u‘ 
interior producing the elli'et ol' :i draiiglit which 
is difficult to nmitralize. Pay windows an* 
used ill certain loi'alitii's and setmi to niotd- tin' 
a.])})roval of the tenant, hut are ohj(‘otioiial>le on 
the seure of cost, additional fire risk, and arc. 
not always efficient in adding to the veiitah’o 
area of the office. Tluy are always difficult of 
satisfactory archittmtural treatmmit. 'fht' rv^ 
veals of the windows are generally fixM b> 
architectural considerations ; any ]>ortion oftiimu 
not required for effect should be ]daeed insido 
of the windows, and the area of tlu‘ room iii- 
creasetl by reducing the thi(‘kness of the wall 
iimlerneath the window as mindi as pra<‘tioahlo. 

Elevators should all be grouped at on<^ 
point at the end of a court, tlood sm'^■it‘e 
requires that a car shall lie in front of a, landing 
going in each direction every forty seiMinds. 
The height of building and speed of (*ar tixtss 
the number, and the iiiimbcr of offices per floor 
fixes the size. The car sliould be at least 5 x 5 
feet and should not exceed 7x7 feet. Sona^ 
form of automatic indicator operating within 8 
feet of a landing must be used in high-sjiei'd 
service to indiiaite tlie requirements of passen- 
gers on landings. The division of the ears into 
way and express, or into sections, one section 
serving the lower portion of the building and 
the other the upper, is one that on its fuci^ 

; seems to be good ; but practically it is open tu 
objection as causing delay and congestion at the 
bottom landing. In buildings of reasonable 
' height this question docs not arise. 

/Stairs are used simply for communii^ation 
' from one floor to another and for emergeiK'it's. 
They shoiikl be made entirely of masonry and 
iron without winders, and if more than 4- fe<U' 
wide should have a hand rail on each side. 
They should be protec'-ted liy their ])osit ion so a.s 
to remain free from llamesand smoke in (‘use (jf 
fire. 

Trimmiurf. The iirefercnee schmiis to he 
generally for wood floors in the offic(‘s, though 
ground cork on plastic asbestos may soon be 
in general usoj mosaics or maiT)l(‘s in the Inills, 
corridors, and toilets; wood trimming to tlu^ 
windows and doors on the office side, and in the 
best buildings fireproof, or wood (‘ov(‘red with 
sheet metal on the corridor side. Communi- 
cating doors between offices may be linqiroof or 
not, depending upon the character of the innlil- 
ing and funds availalile. The windows, as 
before mentioned, may be doulde hung, or may 
10 
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]){> inaih' <‘as(‘uuMit witalows, (ipeiiiug out, there 
iu'iji,*;' two saslu^s \u the frames. The doors 
should always liav(‘ transoms over them for 
xaad ilat iou. t )(‘rasiouaIlj the entire upper half 
of t hi* oorriilor ])artitiiai is made with sash and 
fra UK'S, 'fids is n])ji‘(*tiona,hle on the score of 
tirt* risk, and Ina'anse in many offices the space 
is iv<p!in‘d for l»ook(*as(ss, pictures, large maps, 
id«‘. I'd n ‘planes ar<i soim tini(‘s placed in the 
offii'i*, hut art* ohj<M*titmahh‘, ta t iipying raluahle 
room, th(*rehy <le('ri‘asing tht i<‘ntal value of the 
tslfnaa In localilit's wheu^ the sixe of the lot 
ix'cupii'd hy the ])iiilding luis resulted in very 
<ii‘i*p oi!i<a*s, tircproof vaults have been intro- 
duci*d, sisnply to use up the room, as safes are 
gent'rally pr(*lorri*t!. (om(*raily, conveniences of 
this chara,ctt*r whioh arc huilt in the room are 
]iki*ly to met‘t with tlie approval of but a 
rcstri<di‘tl uiuuber uf teiiaiits, and may profitably 
bii iunitted. 

Toil(>fs. (General toilets fov tbe use of the 
build iugs should be ]n-ovided on each floor 
whtu’e the number of oflioes served is large, or 
where ilie lot is LOG X 100 feet or larger. 
\Miere tia^ lot is smaller the toilets should be 
groupci! on t\voihH>rs, ami a iamsiderable space 
<h‘VotiMl to tli(*ni. All of the closets should be 
in any (*ase op(*ti for tlui general use of the ten- 
ants. Hot and cohl water should be supplied 
to t.he washhasins, and if tbe building is of very 
liigli gratli', ciKdiMi ami tiltenHl drinking water 
may also be supplied. All toilet < compartments 
and flours sliould be of marble, with the com- 
partment-slab lifted at least 8 inches above the 
gt‘iu'ral floor lew*). There should be a marble 
wainscot 0 feet Idgb. Hide walls and ceilings 
above the marble siiould be finished in enamelled 
|>a,int or tldn tiles, so that every portion can be 
tvashed. The toih*ts must be phwxcd so as to 
have one window t>}Htid.i{g to the outer air and 
]>referably tw(j. Toilets should be proportioned 
on the basis of one water-closet for every five 
offices, one washlnisiii and one urinal for each 
two cIos(‘ts. Every office should also be pro- 
vided with a washbasin near the rear, supplied 
with eolfl water. All of the fixtures should be 
of the most apiwoved sanitary form with brass 
fittings, (*ntirely open, and sljould be served 
witli jdumbing pipe of the most approved form. 
(See ifliunbing.) Where toilets are grouped 
on two floors, it is necessary to provide at least 
one washbasin and closet for emergency use on 
ea(*li flour. 

Ihating should be direct radiation, low 
pressure steam, with the radiators placed in 
front of the windows with their tops below the 
sills. Experience has been had with indirect 
hot air heating, dii^ct-indirect heating, and va- 
rious modifications of Ixith, on both large and 
small scales, ami found unsatisfactory. In 
some ease^ ■ the steam pipes are concealed in 
chases in the walls, and in other eases they are j 
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left exposed. In some cases the supply is by 
the usual two-pipe system, and in others by a 
one-pipe system. In the autljur's expeiienee, 
exposed pipes of the one-pipe system for build- 
ings of moderate height are sat is fact my. Where 
buildings are very high the su[)ply mains be- 
come so large as to ho misightly and should be 
hidden. (See Engine Koom ; Warming.) 

ArUficial lighting is almost exclusively by 
means of iucandescc'ut electric lights tliiough- 
out the entire building. Gas is sonietiines in- 
Btalied as a reserve for general illumination, and 
sometimes installed only in the hallways. The 
illumination of the entrance halls and other 
portions of the building may be by rows of 
small lamps at or above the cornices, lighting 
by means of reflected rays principally, or by 
clusters of light at the ceiling, shaded on the 
under side with ground glass. In special places 
the enclosed arc lamj)s are used to advantage. 
All of the ceiling outlets in the public places 
should be controlled by a switch operated by a 
key. In buildings operating all night it is 
economy to run special circuits for Indl lights, one 
for general illumination aiid tlie other for the 
night lights. The lighting of the office; sliQiild 
be by means of a small ceiling or ligliting out- 
let, the fixture being planed near the ceiling 
and controlled by a switch at tlie entrance iloor. 
The desk illumination is provided for by means 
of a circuit ruiiiiing entirely around the exte- 
rior w^all of the building in the baseboard or 
picture moulding, which sliould be formed with 
wire channels to act as a moulding, permitting 
branches to be talcen ofi* to any of the side- 
walls desired, braclvct fixtures or unsightly cord 
pendents being entii’ely avoided. Each floor 
should be provided with a separate riser con- 
trolled by ail independent switch in tbe engine 
room, placing the ligliting of the building un- 
der the control of the engineer. (See Light- 
ing, Electric.) 

Telephones. Provision should be made for 
the introduction of the telephone and messenger 
calls to every office unit, providing one or more 
cable Avays through the building, from which 
telephones can be extended .through the mould- 
ings in the base. 

Mechcmiml Plant. Tiie Imildiiig should 
])c entirely self-contained, the most economical 
operation resulting from the combination of 
good boilers, good engines and generators, eco- 
nomical pumps, exliaust steam Iieating, and 
above all a competent chief engineer. 

— G-eokge Hill. 

(For the construction of the high modern 
office building see Fireproofing; Foundation: 
Iron Construction ; Wind Pressure. See also 
Legislation.) 

OFFSET. Distance or dimension taken })er~ 
pendiciilarly to a main line or direction : the 
amount of a comparatively slight projection 
18 
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measured or considered as at riglit angles to the 
main structure or surfeee. Hence, where such 
a |irojectioii is caused horbontaliy hy a diniinii- 
ticni of tlie thickness of a wall, the surface 
(O’ pie<'e forming the top of the projecting por- 
tion. The several diminutions in horizontal 
size of a huttioss, in aothi(^ architecture, are 
])r( ‘]>erly otiscts, l)ut are commonly spoken of as 
wcatheiings, which term applies, properly, to 
the exposed pieces of stone. 

O. a. Same as Ogee (adj. and noun) ; a 
common trade term. 

O. G. BOOR. A form of stock door com- 
mon ill parts of the United States, so called 
liecause made with stock mouldings having an 
ogee section. 

" OGEB. A doiilile or S curve ; applied espe- 
cially to tlie profile of a moulding. 

Reversed Ogee. An ogee when used as an 
overhanging profile convex above and concave 
])(‘low; so designated from association with 
C'yina Reversa, which is an ogee so placed. 

OGIVALB. In French, characterized by 
the use of the Ogive ; the term being applied 
especially to Gothic arebiteeture, and signifying 
often merely pointed in style, or having pointed 
arches. By extension, having a form resem- 
l)ling in outline a pointed arch. (See Ogive.) 

OGIVE. Ill French, properly, one of the 
diagonal rilis in a Gothic vault. This signifi- 
cance has been maiiitained by Yiollet-le-Duc 
{Did. Archil;.^ s, v. Ogive), who points out that 
the term croix (Vaugives meant in the four- 
teenth century a pair of diagonal ribs. As, 
however, the term itself carried the idea of 
curves meeting one another, and as the result- 
ing form which struck the eye was always like 
that of the pointed arch, it resulted that the 
term has been generally applied in French writ- 
ing to an ai'cli made up of two circular curves 
meeting in a point. Even so accurate and vso 
recent a writer as Auguste Choisy uses the 
terms ogive and ogival as applied to a pointed 
arch. The term seems to be as well established 
as is the adjective Gothic itself, as qualifying 
the pointed architecture of the Middle Ages. 

OGNABENE, ANDREA; goldsmith and 
sculptor. 

The son of Jacopo, a goldsmith of Pistoja. 
In 1316 he made the bas-reliefs from the life 
of Christ in the altar of S. Jacopo at Pistoja 
signed per me andream iacobi o^nabenis 
,AVRIFI0EM DB pisTORio. This famous altar 
was begun in 1287, continued by Ognabene in 
1310, by Giglio in 1353, by Piero of Florence 
in 1357, and by Leonardo di Giovanni in 1371. 

Marcel Heymond, La Sculpture Florentine; 
Alfred Darcel, Les xiiitels de Pisterke et de Florence. 

OHBMXTLLER, DANIEL JOSEPH ; archi- 
tect ; b. Jan. 10, 1791 ; d. April 22, 1839. 

A ])upil of Karl von Fischer (see Fischer, 
Karl von). He assisted Kleiize (see Klenzie) 
10 
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on the Ghfptoth(^i in Munich, and built tlie 
brick Gothic clmrcli. in tlie An subiirl) of tlu‘ 
same city. 

Seiibert . hluidler- 1 , 

OILBT. Same as Eyiler. 

OIL PAINTING. That painting whidi is 
done with colours mixed with oik— usualls 
linseed oil, witli or without a driiu. 

Althougli oil painting is mentioned by the 
monk Theopliiliis (eleventh centiny '0 (Vm 
nino Oennini, who i liter] >rets tlu‘ methods oj' 
the fourteentli and early fifteenth <‘entiiries, and 
though it may Inm^ been enqiloyed oci'asionally 
as a medium for mural fiainting, ]»otli in me<lia‘ 
val and early Henaisvsance times, certainly its 
general use docs not anteilate tin^ great Vent'- 
tians. Leonardo da Vinci tried it with disas- 
trous results in bis ‘'Last iSnpper,” and 
Sebastian del Piombo was (amstantly ailvocat- 
ing its use, though lie failed to (anivert either 
Michelangelo or Raphael, who preteired the 
fresco pri'icess. 

Oil jiaintings iiivarialdy darkim with age, for 
the following reasons : Oil is com])osod of an 
oil acid linked with glycerine (‘ther. Soap is 
a compound of an oil add linked with alkalies 
or oxides, such as potash, soda, lime, lead, 
iron, etc. The wliite lead used liy painters is 
a strong soap maker ; zinc white and the iron 
oxides less so. While it seems to be certain 
that soap making, either by the pigment itself 
with the linseed oil, or by the addition of a 
drier, improves the solidity and durability of 
paint, it is equally certain that all soap making 
lias a tendency to redden or yellow. Oil paint- 
ing cannot be used on fresh plaster, because the 
caustic lime combines with oil to make an ex- 
cess of soap which, if the plaster be very wet, 
will run down the wall together with the paint. 
But even when the ])laster is ilry, the wall 
should be protected by several coats of paint 
(oil being entirely omitted or reduced to a mini- 
mum), or other intervening material, such as 
canvas (as explained below), if it is to reeei^'e 
oil pictures ; for dry plaster (carbonate of lime, 
or chalk, with sand) changes some pigments, 
especially if these be exposed to any (hunpness, 
which is almost inevitalfie. Chalk with white 
lead or zinc white easily produces a yellowish 
wliite when mixed with oil Moreover, oil is 
saponified by wet chalk. The yidlowiug of oil 
is not caused by soap making alone; it is also 
caused by want of light. Thi^ less light then‘ 
is, the yellower and darker oil-mixed ])igm(mt.s 

grow with time. The cure — if there be any- 

is sunlight. Ko more oil should be us('d than is 
absolutely necessary — since oil, es])ecia]ly in 
combination with white lead, is a darkening 
agent. Sometimes it happens that iic(!orat i ve c< a i- 
ditions exact rich, low-toned pictures, and under 
such circumstances oil would prove an ex(‘ellent 
medium, the lowering of the tone with time 
20 
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OPEN TIMBER ROOT, MIDDLE TEMPLE HALL, LONDON 



OKTASTYLOS 

Ihmh.i!;' of iHi inspurt. Fiv«pu*niiy the ]>aiiitmg 
is tiut uxueiittMj uH lh(' wall iist'lf, hufc on oaii- 
vas, anil ;ift urMiinl trausfumMl to the wall. 
U(*i*asin{ially I his ranvas is altaehed to the wall 
h\ means uf a slrtaelnw. If tlie eanvas be 
lai;i.;'(‘ this uuahud is ma to b(^ nHunnuieiided, 
uwiipj; lu lilt' shrinka.uv ami expansion of the 
eanvas. l’la‘ ps'ucess railed niaroudat;‘e is 
pruferahhx tin* paintt'd <*anvas ])ein‘»‘ iai<l in a 
IhhI of white !(‘ad. inixtMl with boile<i oib dam- 
mar varnish, an<l a (h’h‘r, po'vitnisly applied to 
the wall, Fv(Mi to this proet'ss thtTC are objeo 
linns. I’he surfae(‘ of the (‘anvas is never quite 
so Hat as tlu‘ painted plaster would be, and f re* 
<(uently tinax' are awkward j(.nnts. Kor can the 
eanvas he applied to eotteave or convex surfaces, 
M(»n‘ov(‘r, it is probable that the ^avat amount 

nil with whieh tlu‘, wliitt' lead is mixed will, 
sooinn- or later, da.rken tht‘ su])erimp{)se<l picture. 
To (d>viatt‘ this souna^ of danger, oil .might be 
omitted and tlu' wliite It'ad mixed with some 
siieh medium as dammar varnish. Glue should 
not be used, if there he any exposure to damp- 
ness. 

Tin' surface' of the tinished oil painting is apt 
to siiiiH^ in spots. To prevent this, turpentine, 
or lu'ttc'r still, turpentine and wax, should be 
fnady adihal to the (*olours with which the pic- 
ture. is painted, or a tinal eoa,t of wax and tur- 
peiitiiu^ be ap]»lied. 

— FKt:.i.)Euic Orowninshield. 

OKTASTYLOS. An octastyle building' 
(Vitruvius). 

OLD COLONIAL ARCHITECTURE. (See 
(Joloniul Architecture; United States, Archi- 
tecture of, § 11.) 

OLIVIERI, PIETRO PAOLO; architect 
and sculptor; b. 1555; d. 1599. 

Dtiriug the reign of Clement VIII. (Pope 
1592--1605) he Imilt the great altar of the 
transept of tln^ church of S. Giovanni in Lat- 
erano, Rome. In 1591 he began the church of 
B. Andrea della Valle, Rome. The nave was 
<.^ompleted by Carlo Maderna (see Maderna). 
The facade is later. He made the monument 
of Gregory XL in the church of 8. Francesca 
Romana, 

(xurlitt, GeHchkhtf*. dc.s Jiarockstiles in ItaUen; 
Ebe, HpilG Renaim(n<u\ 

OMOBEO (AMADEO), GIOVANNI AN- 
TONIO ; architect and sculptor; b. 1447 ; 
d. Aug. 17, 1522. 

Antonio was born near the Oertosa at Pavia, 
and was attached to the works at that building 
at the age of nineteen with Iiis brother Protasio. 
About 1470-1471 he built the chapel of the 
Oolleoni at the church of S. Maria Maggiore 
in Bergamo. He designed also the monuments 
in this chapel to Bartolommeo Oolleoni and his 
daughter Medea. About 1478 he returned to 
Pavia, and in 1,490 succeeded Guiniforte Solari 
(see Solari, G.) as architect of the Certosa. 
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(F or origin of thi.s building, see Bernardo da 
Fenezia.) The facade of the Certosa was cai- 
lied out by himself, his associates, Benedetto 
Briosco (see Briosco, B.), the Mantegazza (see 
Mantegazza), and about thirty others whose 
names are known. He was at the same time 
supervising architect of the catlmdral of Pavia. 
From 1499 to 1508, with Giovanni Jacopo 
Dolcebiiono, he directed the work on the central 
tower of the cathedi’al of Milan, wliich they car- 
ried to the summit of the octagon. 

Oalvl, Notlsie ; Calvi, La Fondazume del 
Templo della Certom; Mliiitz, ILmatssancepFeT- 
kim^ Tiiscan Sciilptors, 

ONOPRIO DI LA CAVA ; architect 

He built the aqueduct of Ragusa, Dalmatia, 
and in 1435 began the Palazzo del Rettore. 

OOLITE. Oolitic limestone. A limestone 
composed mainly of small concretionary granules 
of lime carbonate, and resembling the eggs, or 
roe, of fish. Example, Bedford Oolite. 

OPAION. A. In Greco-Roman archmology, 
an opening, as in a roof, for smoke to escape. 

B. Ill Greek architecture, same as Lacunar, 
B. This is the Greek term corresponding to ■ 
lacmiarium in LAm, 

OPEN-TIMBERED (adj.). Having the 
timberwork exposed ; having tlie wooden frame- 
work not concealed by sheathing, plaster, or 
other covering. (For open-timbered roofs, see 
Wood Gonstruction, Part I.) 

OPERA DEL DUOMO. The workshop of 
a cathedral ; a term common in Italian as de- 
scribing a building in which certain necessary 
work is or has been done in connection with a 
cathedral, and in which important models, his- 
torical documents, and the like are sometimes 
preserved. 

OPERA HOUSE. A building intended 
primarily for the public performance of operas, 
but hardly to be distinguished architecturally 
from the Theatre. 

OFWiTESF Baim ophites. (See Serpen- 
tine.) 

OPISTHODOMOS, In Grecian archie- 
ology, a back or subordinate room or porch ; in 
two general senses : — 

A. Same as Epinaos. 

B, A smaller division of the whole iiaos or 
cella; the treasury; the back room of the 
temple, sometimes opening into the larger room, 
sometimes opening oiily upon a back portico, 
which is then the epinaos. 

OPPEN-OORDT. (See Oppenort.) 

OPPENORT (OPPEN-OORDT), GHiLES 
MARIE; architect, decorator, and engraver; 
b. July 27, 1672 (at Paris) ; d. March 13, 1742, 

Gifles Marie was the son of Gander Johan 
Oppen Oordt from the province of Guildres in 
Holland, an dbdniste (worker in fine woods) who 
appears frequently in the accounts of Jules 
Hardouin-Mansart (sec Hardouin-Mansart. J.) 
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aiul cl p€tiS'io'i)}Lcm'(^ of the king at Rome. Op- 
peiiort was dlrecteiir <ji'n.md fles bdt meats et 
jardtns of the Duke of Orleans, then regent. 
In 1719 he continued the construction of the 
church of S. Sul pice, Paris, which had been dis- 
continued since 1675. He completed the church 
(‘xcept the portal, which was added by Servan- 
doni (see Servandoiii). He built the great altar 
of S. Sulpice, Oppenort was one of the chief 
decorators engageil in developing the style asso- 
ciated with the reign of Louis XV. His prin- 
cipal collection of engravings, (Euvres de Gille 
Marie Oppenort coatenant differents frag- 
■rtients dUirchitednre et d'ornemens, has been 
reproduced in facsimile (1 vol. 4to., Paris, 
1888). 

Mariette, Ahece&irio ,* Guilinard, Les maUres 
ornementistes ; Guiffrey, Comptes de Loniti XI K; 
Lance, Dktionncure; Lazare, IJictionnaire des 
rneii de Paris. 

OPSTAL (OBSTAL), GERARD VAN; 

.sculptor; b. 1G04 (at Antwerp, Belgium); d. 
1668. 

He began the practice of his profession in 
Flanders, and was called to France by Richelieu 
iu 1630. He executed decorative scul})ture at 
the Louvre, Tuileries, Hotel Carna valet, the 
portal of the hospital of La Salpetriere, the Palais 
Royale, the Palais de Justice, and the Hotel 
Lambert, all in Paris. He held the office of 
sadptenr ordinaire des bdtiments du roi. 

Land, Dktionuaire des seidpteAirs francals; 
Guilfrey, Comptes de Lott is XIV, 

OPTICAL CORRECTION. In architec- 
ture, an expedient resorted to for the purpose 
of correcting a disagreeable appearance of certain 
lines or masses ; thus, a perfectly horizontal 
beam or girder is apt to look as if it sagged 
downward in the nii<ldle, and an optical correc- 
tion ’would be the giving to this beam a camber. 
Many refinements in design (see Refinements in 
Design) in ancient and mediaeval architecture 
have been assumed too hastily to he mere at- 
tempts at optical correction, but many of them 
are of this character. 

OPUS. In Latin, Work, in the sense of 
labour or the results of labour; the common 
term used iu composition in the modern European 
languages for masonry, embroidery, and decora- 
tive work of different kinds. Some of these 
compound terms are taken direct from classical 
authors, and are applied without a perfect 
knowledge of the subject to pieces- of work left 
us by antiquity. The piece of work exists, the 
name is found in a classical author; but it is 
often uncertain whether our modem application 
of the given name to the given piece of work is 
accurate. This is peculiarly the case with the 
ttmras borrowed from Vitruvius (II., 8,. and 
elsewhere), whose extremely cursory and, unde- 
tailed descriptions leave his precise ineahing 
uncertain in too many instances. (See the titles 


OPUS TECTORIUM 

Ixdow ; see also (dassic Avchiti'ctun* ; Masonry ; 
Mosaic ; Roman Imperial Arciiitei-tun*.) 

OPUS ALEXANDRINUM. (Se(^ , Mosaic*.) 

OPUS ANTIQUUM. Same as Opus in- 
certum. 

OPUS GRiECANICUM. Work d(me in 
the Greek manner ; apparently a ])av(mieiit, as 
of mosaic, or an inlay of marble, suppostnl to 
resemble iu pattern or in workmansh,ip tlu^ work 
done by the Greeks. 

OPUS INCERTUM. Roman nuisunry, as 
that of wails, the surface of which <lisplays ir- 
regularly placed stones of different sizes, or even 
bands or other parts of briidcwork. Tlu^ sig- 
nification appears to be limited to the taeework 
of a wall. (See below Ojuis Retieulatum ; Opms 
Spieaturn ; Opus Testaceum.) 

OPUS INTERRASILE. Incised ornament ; 
made either by cutting away the |)attern and 
leaving tlie ground, or by (aitting away th(‘ 
ground and leaving the pattern in low relief. 

OPUS ISODOMUM. Roman masonry 
done with regular courses. (See Isodonmiii.) 

OPUS LATERICIUM (LATERITIUM). 
Masonry of tiles, or faced with tiles. ((.V)m]»a,re 
Opus Testaceum.) 

OPUS LITHOSTRATUM. (S(‘e Mosaic.) 

OPUS MUSIVUM. Same as Mosaic. 

OPUS PSEUDISODOMUM. In Homan 
masonry, a kind of stonework or ashlar in 
whiidi, while the stones of each course were 
alike, they differed from those of otlnu' courst‘S 
in respect to height, lengtli, or thickm^ss, so tiiat 
while continuous horizontal joints W(‘re uia.in- 
tained, such joints were not necessarily the same 
distance apart in the wall. (See Oi>us Lsodo- 
mum.) 

OPUS RBTICULATUM. Roman masonry 
faced with squared pieces of stone, usually Viuw 
small, and set auglewise so as to cover the face 
of a wall, as it were with a net of joints cross- 
ing each other at right angles and making an 
angle of forty-five degrees with the j)er|,)endicuiar. 
(Compare what is said under Opus Iiicertum.) 

OPUS SECTILE. (See Mosai(‘.) 

OPUS SIGNINUM. Plaster or stucco 
stated to have been made of fragnuads of pott(‘i*y 
ground up with lime ; sometimes, a,s in Pompeii, 
used for floor covering, whicdi much rosimddcs 
Terrazzo Veneziano. The name uppi'ars to he 
derived from the town of Signia iu Lalium. 

OPUS SPICATUM, Masonry faceil with 
stones or tile whieli are arrangi'd in herringhone 
fashion or in a similar pattern, producing sharp 
points or angles. (See wha,t is said above under 
Opus Incertum.) The adjective s/)iratns. sig- 
nifying having spikes or ears as of wlu^nt, ei<*., 
is applicable to other surfaces than those* of a 
wall. Thus, testacea. sp/aita is a pavement 
laid herringbone fashion. 

OPUS TECTORIUM. Id Roman building, 
a kind of stucco used to (;over walks in three* or 
. 24 ,, . , ■ ■ ■ ^ 
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OPUS TESSELATUM ' 

four routs, th(‘. fiiiisliiiig roat being practically 
an artiiinial niarbie usually polished to a hard 
sur{a(‘e to iXM'eive paintings. The distinction 
betwavn this and Opus Signinuiii is not clear 
^.Middleton). 

OPUS TESSELATUM. (See Mosaic.) 

OPUS TESTACEUM. . Masonry laced with 
tik's. This ttnan, like Opus Incertum and others 
given a,l)ov(\ I’eh'rs to the face of a wall only, 
the mass or body of the. wall not being considered. 

OPUS VERMICULATUM. (See Mosaic.) 

ORANGBRIE ; ORANGBRT. A. building. 
oi‘ the nature ol‘ a cold greenhouse (see Green- 
house) use<l for the storage in winter of orna- 
mental tnus in tubs. The frequent employ of 
orange trt'es in this way in connection with 
public and jnivate palaces has caused the Use 
of the term for permanent houses of the sort, 
whi('h are sometimes of considerable architectural 
importance. The Luxembourg collection of 
|)aintings and sculpture is now housed in the 
oi'angr'rie of the palace, which has received some 
modiiications for the purpose. 

OR ATORT. .. 1 . Same as Domestic C h apel 

(w]ii(‘h see under fhapcl). 

B. A small clia|,H'l of any sort, more par- 
ticularly one intended for solitary devotion ; a 
plac(‘ of prayer and not a place for liturgical 
oek^bration of any s(»rt. An oratory was often 
erect(Ml as a. memorial At places where it was 
su|)])ose{l that a miracle liad taken place, or 
upon the site of the cell or other habitation of a 
sainted persomtge, an oratory was often faised, 
and most of these were extremely simple struc- 
tures. Some few were of architectural im- 
portance. The cliapel of a fortress, ora secondary 
or minor chapel within its walls, is often called 
an oratory. — R. S. 

ORBAIS, JEAN D’ ; architect. 

Ills name ami image wertj in the Laby- 
rinth of the cathedral at Beims (destroyed 
1779). 

ORBAY, FRANCOIS D’ ; architect ; b. 
Idd4 : (I 1697. 

Sou-in-lavv and pupil of Levau. He worked 
umhir the direction of the latter upon the Col- 
lege- Mazarin, now the Palais de Tlnstitut (see 
Institut), ami later upon the Louvre. He built 
other important buiklings in Paris, and designed 
\hc. Porte Peyrou at Montpellier (Herault), a 
meiiiorlal arch, built 1690-1710, in honour of 
Umh XIV., and especially of the Revocation 
of the Edict of Nantes. 

ORCAGNA (ANDREA DI CIONE) ; 
])ainter, rnosaidst, sculptor, architect, and poet; 
1). about 1308 (Vasari) ; d. about 1369. 

The name Orcagna is an abbreviation for Ar- 
(‘agnuolo. Or(‘,agna is, after Giotto (see Giotto), 
the greatest Florentine master of the four- 
teenth century. He was, according to Vasari, 
a, pupil of Andrea Pisano (see Andrea^ da Pisa), 
and doubtless came directly , under; the in0neiice 


of Giotto. In 1368 he appears as .a , niember 
of the Compagiiia di San Luca. In 1357 
Orcagna competed unsuccessfully with Fraii- 
eesco Talenti for the capitals of the piers at tlie 
Duomo, Florence. In the same year he finished 
the frescoes, ineliiding the paradise, of the Strozzi 
chapel at S. Maria Xovella, Florence. Be- 
tween 1349 and 1359 he was aipoiiu/f^dro 
of Or S. Michele, Florence, and {‘xeeuted the 
only work of architecture and sculpture wlii('h 
can with certainty be ascribed to him, tlie 
tabernacle constructed to contain a mirailc'“ 
working picture ascribed l>y Milaiiesi to Ber- 
nardo Daddi. The balustrade was added in 
1366 by the goldsmith Piero di j\liglinre. 
Orcagna was called in 1359 to Orvieto, where 
he worked on the mosaics of tlu‘ fa<;ade of tlie 
Duomo until Sept. 12, 1302. Vasari pndjahly 
confuses Andrea di Cione with Beiici di Clone 
(see Benci di Cione) wlicn lie asciibes the 
Loggia del Lauzi to Orcagna. {See I'alenti, 
Simone.) Orcagna died seven (»r eiglit yeai's 
before this building was begum 

Karl Frey, Loggia del Lanzi: Castellazzi, Or 
San Michele; Luigi Fiimi, Bnunoi di OrciHn; 
Crowe and Cavalcaselle, Puinting in Hahj ; ^'asari, 
Milaiiesi ed. ; Vasari, Ifiashfield-Ilopkiiis ed. : 
Keymoiid, Scnlptiire Floce.utine ; Perkins, Tusatti 
Sculptors, 

ORCHESTRA. A. Originally, in a Greek 
theatre, the },)lace occupied by the dancers ami 
chorus about the altar of Dionysos, and later 
the circular space reserved for that purpose 
between the auditorium ami the proscenium. 

B. In the Roman theatre, a semicircular 
level space between the stage and the first 
semicircular rows of seats, reserved for senators 
and other distinguished spectators. 

C. In a modern theatre, music hall, and the 
like, the space reserves! for the musicians. 

I). In tlie United States, by extension from 
the last definition, the main floor of a theatre or 
similar place of entertainment. A recent sub- 
stitute for Parquet. (Compare definition B 
above.) — D. N. B. S. 

ORCHYARDE; architect. 

Orehyarde built Magdalen College, Oxford, 
whicli was founded by Waynfiete, Bishop ctf 
Winchester, in 1448. 

Ackerman, Jlistorg of Oxford University, 

ORDER. Primarily, a row, a course of 
stones, a rank of similar objects. Hence, in 
architectural practice, two significations, which, 
though apparently very difierent, are akin. 

A. In masonry, a course of stones, one ring 
of an arch or the like, consitlercd as ])art of a 
larger stnicture. Especially, in anmated build- 
ing, such as the Romanesque of the uortli of 
Europe, one ring of an ardi which consists 
of several rings of difierent thicknesses, horizon- 
tally. In some cases there are three or four 
such rings, but the arrangement of two is mor*? 

20 



■ ORDER ^ 

(‘ominoii. A section throiigli the completed 
iirch in such n case is like a double flight of 
steps, the in trades being much narrower than 
the extrados, and the arch thickening upward 
or outward with the offset from each order to 
the om next above or outside of it. 

7>. The columns with their entablature of any 
1 aiilding ; but especially of Greek, Greco-Roman, 
or iieoclassic arehitecture. In this sense, the 
term is often limited to a single shaft with its 
appurtenances as above j for the distinction be- 


ORDBB 

established five orders, iianu'ly: tln^ thine alcove 
named; the Tuseaii, which to Vitnu-iiis would 
have seemed a plain form of Doric and nothing 
more; and the Composite, which to tin' iJoman 
Imperial builders must liave seemed rnmnly one 
of the many varieties which the (.brintliian styh* 
had to undergo. Neither the classical imr the 
post-Reiiaissaiice writers speak of tiu' Giveiau 


''Sjffi 

Order, Fig. 1: Grecian Doric; that of the so-called Temple of Neptune at I‘vEsti’i\l 


tween one order and another is marked by the 
details of one such unit of a colonnade. The 
orders known to Vitruvius (the only writer on 
architecture of classical time>s whose works have 
survived) are three : Doric, by which he means 
that Roman style of column and entablature 
which is found in a few Italian buildings ; Ionic, 
l>y which he means the Roman Ionic as seen in 
])iiildiugs of his time, which have now disap- 
jieared, but wiu'eh may have been of a style 
very similar to that of Greece ; and the Oorm- 
thian. The writers of the sixteenth century 
27 


Doric, although the buildings at Pmstnm must 
have been known to the Roman builders, and al- 
though it is very different from the Ruman Dori(\ 
Modern designers in some modifleations of tlit^ 
classical styles have made many attempts a-t dt‘~ 
signing new orders, and some of these have been 
eflective ; but none has been perpetuate<l or modi- 
fied by later designers. (See Columnar Aridii- 
tecture; Composite; Corinthian ; Doric ; Grecian 
Architecture; Greco-Roman Architecture ; Ionic ; 
Neoclassic Architecture ; Roman Impmial Ar- 
chitecture ; Tuscan Architecture.) — R. B. 

28 
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Colossal Order, One of a height greatly 
lieyoiKi tliat of tine story of the huildiug 
witii’m ; es|)e(‘ially one of nearly the whole 
ht^ight the building. It has often been 
that tliis device, unknown to antiquity, 


tiers of windows between the antique coliimiis 
and beneath the .original entablature. This is 
a hasty conclusion, ■ as ' examples .existed at an 
earlier epoch. An early instance is in the two 
similar trouts of the museiiin, buildings on tiie 



^ ... rrtxT.- pAWTMfTvoN- H wiKG THE Entablature mxa.h less high ANi> 

OnnuR: ™ch lbss sIrb-ujins; in Proportion, than those at Paesium. 


rigiiated in tlic modern Dogana (custom 
ouse) of tlie city of Rome, which ,w^ built 
ite in the seventeenth century on the foim^- 
ions of an ancient temple, generally railed 
'omple of Neptune, and which has its three 


Campidoglio (see Capitoline Museum, under 
Museum ; Palace of the Conservatoi^) ; and the 
largest one known, that of S. Peter’s church at 
Rome, is hardly later (1550-1580). It was 
much used iu the eighteenth century. 




, .:ORDEB . . 

I'];- an order octnipying iiearlv.tlie. 

wiiMie lioight of a one-story building, if large 
Mid Iiigli. 

Persian: Order. One distiiigiuslied by tile 
n^e of draped male statues in the place of coi- 
uiiiiis. The term is fun in I in Titruvins, I., 1, 
alii thf' antis >r explains that tlie victory of the 



OEGAN ' 

pritporlious en art'hiPninre ; Xorinainl, Xni(v>-'.nr 
i parallUe des ordres d'arrh(te(‘tare den Green, (d n 
liomaiiis et des auteurn tiiodernen ; Aiauch ((Jer- 
liian translation of preceding). 

ORDER ABOVE ORDER. (See .Super] m- 
positimi.) 

ORGtAG-NIA. (See Orcagna.) 

ORGAH. A musical instru- 
ment in wiiicli Boiiiid is produced 
by tlie vibration of the air in 
pipes of wood and metal, and 
which is played by the keys of 
a keyboard opening and shutting 
valves of these pipes. The mn- 
piest form of this is the instni- 
ment carried in the hand or on 



Order, Sexse A: J^>wer Arches of Two Oroehs, the Upper 

Arches ok Three Orders; 
iHE Arches carrving the Tower of Two Orders’ 

JEDBURtiH Abbey, Scotland. x './kders , 

Lacedemonians over the Persians at Flatten led 
to the erection (proliably at Sparta) of a build- 
ing called the Persian portico, the roof being 
supported 'by ricldy costumed statues of the 
barbarians. (See Atlantes ; Caryatid : Tela- 
mon.) 

^ f-hipicz, I/tntoire critique des oriqims et de la 
Jonnatiou den fmiren Green; FhuyL Theorie des 

n „ ■ 


Order, in Sense A: Arch of 
Two Orders, each having its 
Carved Hood Moulding, the 
^ oussoiHs OF the Superior 
Orj>eh <.)F Two Colours. Pisa 
Cathedral, 

the left arm, and played on liy 
the fiiig(n*s of the riglit hajid, 
as often seen in undent paint- 
ings. Tile (.‘hurdi organ, as d(‘- 
veloped in modern times, is a 
groii]) of instruments rather than 
a single one, and each group ul‘ 
pipes and stops is often called 
an organ, separately, and usually with soim^ 
distinctive epithet, as the swell organ, the solo 
organ, and the like, the term “great organ” 
being given to the principal one of these groujis, 
which is generally placed in the middle. The 
architectural arrangement of a church organ is 
usually made by placing it in a. largo wooden 
C?iSe with openings in all its sides and entirely 
■ ■ ■ gji 
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at top ; but the attempt to fit an oro’aii 
iiiti) a case is olteii, accompanied by a great 
aisioHiit of iiiiiiecessary Vv’ork, the putting up of 
sham pipes to form symmetrical groups with 
those real ones which are visible, and. the com- 
]fletio}i of a costly edifice, for the greater part 
of wiiieh there is no utility. Another plan is 
to arrange the difleamt groups in an organ 
(‘hamber or organ loft, with strict, or very close, 
riterence to their musical purpose and their con- 
uci'tion with the keyboard, and partially to 
roiiceal tlie whole by a screen, which may be as 
di*cura,tive as desired and wholly in accordance 
witli tiie arcliitecture of the church. This screen, 
if low, need not even be pierced or opened; or 
it may till the whole openings of an archway, or 
tiie like, between the organ chamber and the 
cliin*(hi proper with tracery and pierced carved 
work. (See the following terms.) — R. S. 

ORGAN CHAMBER. That room or space 
in whicli the oigan is placed : often, in a church, 
a se])arate structure between the choir and a 
transept, or besiile the choir, with a large open 
archway betwetm. It is often better, for the 
musical elfeid, that the organ should stand al- 
im,»st free under tlie roof of the church, in which 
case the space screened off to hold the actual 
instrument is hardly called the organ chamber. 
(See Organ ; Organ Gallery.) 

ORGAN GALLERY. In many churches, 
wliere the organ is placed high above the floor, 
an upper floor with a parapet, or screen, front- 
ing toward the church, and arranged to receive 
the organ. It is often extended so as to afford 
place for the singers as well. 

ORGANI, ANDREA DEGLI (DA MO- 
DENA) ; architect. 

The fii'st architect {ingegnere) employed on 
the cathedral of Milan (begun 1386). His 
name appears in a memorandum of Jan. 15, 
1387. April 13 he is mentioned as ingegnerio 
(ducal engineer). In October of this 
year he W'as appointed to superintend the la- 
bourers at the cathedral. In a letter dated 
Jan. 3, 1400, of the Duke Gian Galeazzo Vis- 
conti, he is jiientioned as the father of Filip- 
pino degli Organi (see Organi, F. degli). 

lioito, Biiamo (U Milano ; Annali del Duomo. 

ORGANI, PILIFPINO DEGLI (DA MO- 
DENA) ; architect and sculptor ; d. March, 1450. 

Son of Andrea degli Organi (see Organi, A, 
<legli). He is first mentioned in a letter of the 
Duke Gian Galeazzo Visconti, dated Jan. 3, 
1 too. He was at tliis time appointed to a po- 
sition on the force employed in the construction 
of the catliedral of Milan, and Oct. 12, 1404, 
])et‘ame a regular architect (ingegnere) under 
the direction of Marco da Carona. Bept. 16, 
1410, he served on the commission which de- 
termiiied the form of the vaulting and flying 
buttresses. Tlie upper part of the cathedra! 
was built from the (Irawings which he made 


i.;.at ■ this; time (secundafn a ta iorf- 

\ -gistH FHippini}. In J417 Filippino boroim* 
chief architect, .and retained that position until 
1448., He made the niomiineiit of Ifaroo I 'a- 
relii (now in the nave of the catheilral ), pro!i- 
ably with the a.ssistanee of Jacopiiio Tnalatin 

Boito, Duomo dl Milano : Aihhdi 'Id Uuonf'*. 

ORGAN LOFT. Baiiie as Orgaii (bdiery. 

ORGAN SCREEN. A. In England, raivly, 

■ a Rood Screen u|)Oii whidi the orga!i lias betai 
placed, 

B. All oniamentnl screem of any sort se]^a- 
ratiiig the organ chaiiiber from tlie body of the 
church. (See Organ . } 

ORIEL. A bay window ; especially, rcie in 
an upper sto.ry, and oveiiiaiigi.ng : carried, (...m 
brackets or corbels, or upon an engaged column 
or pier, from whicii usually a «.*orhe]]cd stna*- 
ture is carried U]) to the floor of tlie oriel. Idiis 
distinction is the one usually made ; but. in older 
writers the word is used for bay windows m'en 
of the largest and most massive sort. tCuts, 
cols. 35, 36.) 

■ ORIENTATION. Primarily, the state of 
one who faces, or of a building wdiich is turned, 
toAvard the east ; hence, in architectiu'c : — 

A. The placing of churches so that the iiriest 
at the altar may face the east wliile he is cele- 
brating Mass. It is tiiouglit that in the early 
days of the Church the priest, in some parts of 
the Roman Empire, stood on the other side of 
the altar from the worshippers, and that there- 
fore the body of the clnirch was placed east of 
the sanctuary ; but that when the priest’s posi - 
tioii w^as changed so that he turned his back 
to the worshipjiers, then the cluireh also was 
changed, with its main entrance toward the 
west and its sanctuary toward the east. (See 
Apse ; Chancel ; Chevet ; Choir ; >Saiictiuiry.) 
The practice of orientation in chur<dies is by 
no means universal ; thus, in Italy, it is mucii 
less observed than in the north of Europe. The 
great church of S. Peter’s at Rome, built upon 
the site of the early basilica, has its narthex at 
the east end and its sanctuary at the west. 

B. The placing of any building with refer- 
ence, or apparent reference, to any special point 
of the compass ; thus, the Greek temples ha^T 
an orientation which involves the placing of the 
main entrance Ruvard the east, or appujximately 
so ; the larger pyramids of Egypt have their 
entrances carefully placed in a given special di- 
rection, and it is thought tiiat iu all these cases 
the rising point of a certain star, or some as yet 
unknown and perhaps misunderstood necessity, 
has determined these forms of orientation. In 
this sense the term is used very loosely, as whim 
it is said that the Imilders of Egyptian temples 
had little care for exact orientation, oc. }>laced 
their buildings on axes not jiaraliel with one 
another. (See Axis, B, ; En Axe, under Ax«m 

-™R. 8. 
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ORIIsLON, , Same as Orosset. 

ORLE ; ORLET. A narrow band, or series 
of small members, or units, taking the form of 
a ])order, hence a fillet forming an edging 
or border. Specifically, a fillet beneath 
the ovoio of a (Capital {See Cincture.) 

ORNAMENT. That which is added 
to a structure of any kind for decorative 
pui’poses alone. The term is distin- 
guished from Decoration (see that term 
and Decorative Art), because denoting 
something wholly apart from the neces- 
sary structure, which »stni{*ture may he 
h igl'ily decorative, 
but not orna- 
mental. 

Scidpture in 
tlie f:>rin of Bas- 
relief (see that 
term ; also Ara- 
besque ; Diaper ; 

Relief), painting 
in the form of pat- 
terns when used 
as a border, dia- 
per, frieze, or the like (see those terms), 
mouldings and modifications of rnould- 
iiigs (see Billet Moulding; hTailheml 
Moulding ; Dentil ; Venetian Dentil), are 
all spoken of as ornament, rather in con- 
tradistinction to representative statuary 
and painting. Thus, the statues set upon 
the geisoii and showing against the tym- 
panum of a Greek temple, or tliose upon the 
Bernini colonnade at Rome, sliowing against the 
sky, are hardly called ornament ; hut the half 
figures in an arabesque, however realistic in treat- 
ment, are parts of a piece of ornament. ■ — B. S. 


Giorgio appears to have lieen iMirn at Zara, 
Dalmatia. His family was a Ijraiicli of tlie 
noble Roman house of Orsini. A|>ril 23, 141 1, 
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Ornament in Low 
Relief. Ogthic 

SCULPTURE. 


Ornament: ENUiLisH Romanesque Sculptitre; 
THE Spaces of an Ar<'AI>e filled altkrnatklt 
WITH A FIOTJRK and A PANEL OF SCROLL-WORK. 

OESENTGO, SIMONE DA. (See Simone j 
da Orsenigo.) 

ORSINI, GIORGIO (DA SEBENICO) ; , 

architeet and sculptor. ,, . , 

§7 '4 i'i: 


Ornament carved in Relief: Bf/ioursa, Syria; 
oTH Century. 

he superseded Antonio <li Pietro Paolo (see 
Antonio di Pietro .Paolo) as andiiteet of the 
gi'eat cathedral of Sebenieo, Dalmatia (see 
Dalmatia and illustration). This building is 
an important examjde of tlie transition from 
the Gothic style to the Renaissance. In 1444 
Orsini built a chapel in the <*lmrch of S. Rai- 
nerio at Bpalato, Dalmatia, and in 1 448 the 
Gothic altar of S. Anastasio in the uatliedral 
of that city. Between 1451 and 1459 he built 
the Loggia dei Mercanti and tlie facade of B. 
Francesco della Scala at Ancona in Italy. June, 
1464, he Avas associated with Mielielozzo IVIicliel- 
ozzi (see Michelozzi) in the reconstruction of 
the Palazzo del Rett ore at Ragiisa. In 1470 
Giorgio w'as sent on a special mission to Rome. 
In his contract with the cathedral authorities at 
Sebenieo he was bound to do some of the cas- 
ing with his own hand. The <loor of his house 
at Sebenieo, with the bear of the Orsini carve<l 
on the lintel, is still in existence, 

Pietro Oianuzzi, ilUH'tjio da Sidmneo; Fo.sca, 
CaUeAraUili Sebenieo; Jackson, Dahnatia. 

ORTHOSTTIiB. Arrangeil in a strai.ght 
row, iis columns ; rare, hut used in such phrases 
as an orthostyle plan, or the like. 

OSSATERB, In French, the skeleton or 
framework of any structure ; lienee, in English; 
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OSSUARY 


OVERHANG 


siirli a fnimewurk wlieii of a more/ elaborate 
kind, as tlie stetd eniistnietion of modern' 

buildiri,irs. 

OSSUARY. A 1‘iluee for: tiie de]:K:Ksit and 
preservatii4i of tlie bones of the' dead; e>spe- 
rially a bolkliny^ for the safe keeping of bones 
aoi'r the ih->irrarion of the llesh, or of siirli as 
are fo’und in excavating new graves in a ceme- 
Ter}'. (See Cliariiel House.) 


OSTKNSORE, LUCIANO. (See Lnciaiio 
da Laurana.) 

OUBLIEirE. In mediaeval times, a pit or. 
sliaft constriictetl or excavated in the masomy 
or foundation of a castle, or similar building, 
and in winch prisoners w^ere confined as in the 
most hopeless form of dungeon, or into , which 
tJieir bodiei^ wTre thrown. 

OUNDY. Waty, or, by extension, zigzag; 
said of a inoid<Iing, a string course, or the 
like. 


■ OURADOU, MAURICE AUGUSTIN 
GABRIEL; arehiteet ; le July 24, 1822 (at 
Paris) : d. June 27, iNS4. 

Oiiradou was a pupil of Tiollet-le-I)ue (see 
Yiollet-ie-Diu*;, wimse daugliter he married. 
He entered the r7e,s‘ IJmif.r Arts in 1845. 
After leaving the seln.>ol lie was apjKjinteti iin 
speetor of the works at tlie cathedral of Pajis 
and of the eliateaii of Pifnrefoiids. Mo was 
made nrciiiteet of the diocese (d‘ 
Phalons in association with Eu- 
gene Millet (see Millet), arcMtecte 
(trs moinnneiits historiqnes in 
1865-1870, ami architect of tlie 
clijitean of Pierrefoi ids in 1 880. 
Bau(‘hal, DiciiiniiHiire. 

OUTB OND ( at Ij . ) . Bonded, or 
forming a liond, along the fiiee of 
a wall ; as in the case of stretch- 
ers. Composed largely or entirely 
of stretchers. 

OUT OF WIND. (See under 
Mumh) 

OUTPORCH. A porch or 
outer vestibule ; a term having 
no special furhiteetural signifi- 
cance. 

OUTSHOT; OUTSHUT. 

Originally a siieil or small wing 
built against one end of a house, 
independently, and, in construc- 
tion, not forming part of the gen- 
eral framing of the house. In 
British loctd usage any small ex- 
tension. 

OUT TO OUT. Same as Over 
All. 

OUTWINDOW. A project- 
ing loggia, or the like. (Com- 
pare Bay Window; Oriel) 

OVE. Same as Ovuin. 

OVER ALL (adjectival and 
arlverbial })hrase). Between the 
edges or boundaries ; from the 
extreme limit at one side to the cor- 
responding point at the other ; 
especially between two iniaginaiy 
parallel lines, or planes, so dis- 
posed as exactly to include all 
projections on two opposite faces 
or edges. Said of measurements 
and dimensions, 

OVBRDOOR (adjectival term). Occupying 
a space above a doorway, or above a d(un* frame, 
even when no doorway is opened within it. The 
picture panel or the like which fills such a space 
is known as an overdoor picture, etc., the term 
being a modifi(aition of the French desms de 
porte. (See Overmantel.) (Cuts. cols. 41 4*> • 
43.) ^ 

OVERHANG. The j)rojection of part of a 
stmeture beyond the })ortion below ; the exten- 
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OVEEDOOE WINDOW; PALAIS DE JUSTICE, PARIS. 






PAGOT 


^•OVIEMANTEL , 

sion of an iiiclineclstnucture or nieiiiber^. outside 
of its base, or any lower portion ; . the amount 
by which any part departs from, a giTeii Yertical 
line or plane.. (See: Leaning Tower.) 


'CZl 




\\v. \ 


Oybrbooe Panelltno and Fronton, bor^iing an 
Attic; IGth Century; Urmark, Sweden. 

OVERMA^miL (adjectival term). Occupy- 
ing the space above a mantelshelf, or the front 
of a chimney-breast of any form and above the 
open fireplace. Overmantel mirrors, pictures, 
panels, and the like are spoken of; the term 
being imitated from the French dessiis de 
cheminee. (See Overdoor.) 

OVOIiO, A convex rounded moulding, quar- 
ter round in section, or approximating that form. 

OVtTM (pL ova). The rounded member, 
usually known as an egg, between the darts of 
an egg and anchor moulding. 

OXEYB. A round, or more commonly, an 
oval window. (Compare GEil de Boeuf.) 
oyEUBT. Same as Eyelet. 


PACE. A part of a floor slightly raised 
above the general level ; a dais ; a broad step 
or slightly raised space, as about a tomb, altar, 
or chimney piece, or forming a landing in a 
staircase. The last meaning appears to be the 
most specific in modern usage, and in this sense 
is commonly accepted as synonymous with 
space. The latter term would seem to be more 
properly applied to the area at the turning- 
place of a stair which may be occupied by a ^ 
landing, — or pace, — or by winders; and it is 
in this sense that the word space is used 


by Mowat. Called also Footpace, although 
this appears to be obsolescent. (See Landing.) 

Halfpace. A. A landing where one flight 
of stairs stops and another begins, the two 
flights being on the same side of the platform 
of the landing. A person going up such a stair 
i reverses the direction of his horizontal progress 
I as he reaches and again leaves the landing, 

; making a turn of 180°. Such a landing is, 
therefore, usually about twice as long as it is 
wide, and extends the full width of the stair- 
case. (See following subtitles-.) 

jB. a raised platform (see Hathpace). 

Half Quarterpace. A landing correspond- 
ing to one of the two triangular spaces formed 
by cutting a quarterpace diagonally at 45°, 
the other half being coiiimoniy filled with 
winders, so that the stairs will still make a 
quarter turn as described below. 

Quarterpace. A landing in a staircase be- 
tween two flights wdiich make a turn of 90°. 
It is, therefore, about one half the size of a half 
pace, and commonly about square. 

— D. N. B. S.. 

PACKING-. Small stones embedded in 
mortar, used to fill up the interstices between 
the larger stones in nibble work. 

PAD STONE. A stone template such as 
is used for supporting, in a wall, the end of a 
girder or of a roof tniss. 

PADUA, JOHANNES DE. (See John 
of Padua.) 

PJEONIOS OF MENDS (in Thrace) ; 
sculptor. 

According to Pausanias, he was sculptor 
of the statues of the eastern pediment of the 
temple of Zeus at Olympia, fragments of 
which have been found. His statue of Nike 
(Victory), described by Pausanias, has also been 
found in place, 

Curtius and Adler, Olympia; Pausanias,, 
Frazer’s translation. 

PAGNO DI LAPO. (See Portigiani.) 

PAGODA. A shrinelike building, often of 
great size, in the religious architecture of Hin- 
dustan, Ceylon, Burmah, Siam, China, and 
lands occupied by Malays, usually in the form 
of a tower as in China, or of a lofty stepped, 
pyramidal structure, as, generally, in India. 
The term is of disputed etymology. (Compare 
Dagoba ; Paoh-Tah ; see, also, India, Architec- 
ture of.) 

PAGOT, FRANCOIS NARCISSB ; archi- 
tect; b. Aug. 31, 1780; d. Dec. 4, 1844. 

A pupil of De la Barre (see Barre), and the 
ijcole des JBecnux A.Tts, In 1803 he won the 
Grand Prix de Rome in architecture. Return- 
ing from Rome, he settled at Orleans, became 
architect of that city, and professor in the local 
school of ^ Architecture. He built at Orleans, 
the Palais de Justice, the grain market, an 
abattoir (1823), the library, an insane asylum: 
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PLATE III 


PAGODA 

That of the temple of Horiuji, in Japain This *a.d. The lowest roof is a inodern addition. For 
and the Hondo are tlie only early buildings in this the construction of this building^ see cuts under 
establishment. They are ‘of the twelfth century Japan. 





PAILLETTE 


( 1828 ), laid out the hotanical garden, and fin- 
ished the portal of the cathedral. 

Herlulson, Orlemiais; Lance, Diction-- 

naive. 

PAIIaliBTTE. In decorative work, a bit 
of shilling foil used in picking out relief Avork 
to obtain a jewelled efiect in connection Avith 
gilding or other metallic applications. (Com- 
pare Paillon.) 

PAIIiLON. Bright metallic foil used in 
decoration to show through enamelling or 
through a glazing with transparent colour, so 
as to modify or emphasize its brilliancj, and 
bring it into harmony AA^ith the general scheme 
of colour. The term is also extended to gild- 
ing, or to parcel-gilding on Avood, papier-mache, 
etc,, Avhen the gilding is to be glazed oA^er 
AAuth transparent colours. (Coiiipare Paillette.) 

PAI-LOO. In Chinese architecture, a dec- 
orative gateway. The design of these gateAvays 
is interesting, because of the general avoidance 
of the arch, even AAdien the building is masshm 
and on a large scale. (Compare Torii.) 

PAINT (n.). Any dry colouring matter, 
material, or pigment, mixed Avith a liquid 
vehicle, so as to be readily applied AAuth a brush 
to any surface to protect it from the weather or 
to giA-e it any desired colour. It differs from a 
dye or stain in that while the latter is intended 
to sink into the wmod or other surface to which 
it is applied, the former is devised to give it a 
superffcial non-transparent coating, more or less 
impermeable. To this end paint is applied in 
several successive coats, put on OA^er a priming 
coat, Avhich latter is intended to prevent the 
other coats from sinking into the substance of 
the material coA-'ered. 

For AA-oodwork and other parts of a building, 
the dry paint is nearly always mixed with lin- 
seed oii ; and this mixture may be thinned Avith 
turpentine, Avhich acts on the oil as a soh^ent. 
The more oil there is the more gloss there is in 
the finished AAwk : hence it is common to use 
almost pure turpentine for flatted or mat work. 
White carbonate of lead forms the body of 
most paint, pure for white Avork, mixed AAuth 
other poAvdered pigments as the desired colour 
is diftei’ent from Avhite; a darker pigment is 
sometimes used pure, or a mixture of two. 
There are various fireproof paints, waterproof 
paints, luminous paints, etc. j but the essential 
function of aU of them is, first, practical, to pro- 
tect the material covered from the effects of 
exposure; and second, decorative, to give it 
colour or colours to enhance its aesthetic value 
as an archftectural feature. (See Oil Painting ; 
Painting.) — H. V. B. 

PAINTED GLASS. (See Window.) 

PAINTING. The work of covering any 
surface with colours as desciibed under Paint, 


PALACE , 

The term frequently includes AA’ork. done AvIth a 
■transparent glaze made with shellac or, var- 
nish ; the treating of wood AAith.sliellac and oil, 
or with Avax. and other materials in siiccessiA^e 
coats, rubbed doArn betAreen Avitli pimiice-stoiie 
and oil, to smooth and polish their surLces and 
bring out their, beauty of grain and natiu'ai 
colour ; and the staining of Avood surfaces with- 
out concealing the grain, as Aveli as gilding or 
otherAAise overlaying them Avith metallic sub- 
stances. 

Painting should . sui^demeiit form; AA’ith 
colour, making eA^ery part of a building ,mstheti,- 
cally more fit for its various serAUce of liLXUiy 
or use. . It can, to a' great extent, erjrrect errors 
of form and proportion by a judicious choice 
and comparison of colours. It can ajjpear to 
loArer a room v^hich is too high, or heigiiten a 
room Avhich is too low; on the other hand, it 
can diminish or ev^en destroy an architectural 
effect by Avmnt of sympathy Avith it. (See 
Mural Painting ; Encaustic ; Fresco ; Fresco 
Secco ; Gilding ; Intonaco ; Ivalsomine ; Oil 
Painting ; Polish ; Staining ; Water Colour.) 

■ ■ — H. Y.B. 

PAINTING ROOM. A studio, atelier, or 
workshop for the use of a painter as an artist. 
Experience has shoAvn that the local conditions 
best suited to his AA'ork are a room, large and 
lofty, to accommodate large can Anrses, and tc 
give ample space for the fumitiire, models, 
draperies, and other equipments essential to the 
practice of the art ; it should be most abun- 
dantly lighted, mainly from the north, — in 
north latitude, — so as to giA-e high and low 
light, goA^erned by screens and shutters ; it 
should have the largest possible extent of clear 
wall space, and, if possible, galleries or lofts 
overlooking the area of the room. 

PAIR (I.). As used of a staircase, a flight 
or series of flights from one floor to the next ; 
perhaps derived from a former custom of habit- 
ually constmeting that portion of a staircase in 
a pair of flights, returning on each other. 

PAIR (II.). In mechanics, two forces, con- 
sidered collectiA^ely, Avhich have different points 
of application and which are equal, parallel, and 
act in the same direction. (Compare Couple.) 

PALA. (In Italian, anything flat and thin, as 
the blade of an oar. In ecelesiology, a chalice 
cover or chalice veil.) An altarpiece. (See 
the subtitle.) 

PALA D’ ORO. The altarpiece, or retable, 
of S. Mark's church at Venice ; a magnificent 
work in silver gilt, jewelled and enamelled ; 
tenth century and later. 

PALACE. Primarily, the official residence 
of any high dignitary; hence, frequently the 
term is applied to a residence of exceptional 
magnificence and extent. 

The name comes from the Palatium, the 
Palatine Hill at Rome, which term was ex- 
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or with pigments mixed Avith water and glue, 
called water ! colour, kalsomine, or distemper. 






PALACE OF CONSBRVATOES PALAIS DB JUSTICE 

to tlie imperial residence during the still remains. It ■w'as greatly enlarged at a 
life of Augustus. (For the residences of Italy, later time, and the front, on the Qnai d’Orsay, 

cmumonlY'’called palaces, see Palazzo ; see also with pediment and dodecastyle portico, was not 

Chiiteaii': Hotel ; Palais.) finished until 1807. Since 1790 it has been 

■P AT-A fTR OP THE CONSERVATORS, mostly used for public purposes, and for the 

At Home, on the .square of the Oampidoglio ; greater part of that time the second Chamber 

built by Miehelaiigelo and his successors. (See of the National Legislature^ (now the Chambre 

Gaiiipidoglio. ) fl€H has occupied it. 

PALACE OP THE SENATOR. At Eome. PALAIS DE JUSTICE. In France, a 
(See Oampidoglio.) building devoted to law courts, judges’^ cham- 

PALiBO CHRISTIAN. Belonging to the bers, and the like, and usually containing a 

early ages of the Christian church. (See Latin large waiting room for the public (see Salle des 

Architecture.) Pas-Perdus). The Palais de Justice of Paris 

PALAISTRA. In Greek archffiology, and consists of a great mass of buildings^ of many 

later among the Eomans, a public place "appro- dates, which occupy that part of the He de la 






■ 


Palais i>E Justice, Havre. Plan. 

Three court rooms open out of the great vestibule of entrance. The corridors are lig-hted from the great courts. 

i to athletic exercises or to preparing and Oitd which is between the Pont Neuf and the 

ig for the public games. Pont au Change, and on the south bank of the 

XiAIS. In French, a stately building ; principal arm of the Seine. The ancient Con- 

II two general senses : — ciergerie forms a part of it ; the round towers 

A palace ; that is, the official residence and the clock tower (Tour de THoiioge), on the 

)vereign, or the usual and most important river, are of the fourteenth century, but they 

[ice of a prince of the blood or other great have been frequently rearranged within. Tlie 

nan. Sainte-Ohapelle is enclosed in one of the courts. 

A building for the public service, espe- The main building, having a western front on 

when of size and architectural impor- the Place Dauphine, and a court and main en- 

trance at the east end, was built by the archi- 
XiAIS BOITRBOlsr. In Paris, on the teet Joseph Louis Due, and was finished in 

bank of the Seine; begun in 1722 as a 1869; it is one of the most successful pieces 

3 hotel, the entrance gateway of which, on of modern architecture in Europe, and contains 

;ue de rUniversitd, built by Girardini, some important monuments. — R. S. 
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PALAZZO 


Palazzo Hiccardi, in Plorence, originally, and 
for two Imndred years, the Palazzo Medici, and 
the chief home of the princes of that family. The 
building is from the design of Michelozzo Miche- 
lozzi, and is one of the earliest buildings of the 


Renaissance. It may be compared with the plate 
of the Pazzi Chapel (Neoclassic Architecture) for 
the presence in one case and the absence in the 
other of classical details. Three-fifths of the build- 
ing is of about 1440, the part on the right is later. 



PALAIS BE L’BLYSBB 


PALAZZO 



PALAIS BE L’EBYSlte. (See Elysee.) 

PALAIS ROTAL. A iimss of buildings in 
PariSj iiii mediately iiurtii of tlie LoiuTe, front- 
ing soutliward on 

tlie Place dii Pal- 
ais Poy[ilj and 
bounded on the 
east and west ]:»y 
the Rue de Riche- 
lieu and the Rue 
de Valois. The 
first structure was 
completed in IG 25 
by the great Car- 
d inal de Richelieu, 
and it was after- 
ward much en- 
larged. Biiiee 
1672 the build- 
ing lias always 
been the pro]>erty 
of the family of 
Orleans, except 
during the years 
when it was held 
by the revolu- 
tionary govern- 
ment. The biiild- 


1787, and these form no part of the Palais 
Royal. 

PALAZZO. In Italian cities, a large sepa- 


Palazzo: Plan of the Strozzi Palace, Florence. 


ing above described is the palace proper, that 
is to say, all that stands southward of the Gal- 
erie d’Oiidans. The buildings which surround 


rate dwelling, a term nearly corresponding to 
French liotel.’^ The Italian term signifies, also, 
palace, in the strict sense, but as used in Eng- 



Palazzo Strozzi, Florence, Italy; about 1489. (See Plan.) 
The eornicione and one of the lanterns are given on the right. 


the great garden (nearly 800 feet long) were 
built for wholly commercial reasons by the Due 
d’OrMans, Philippe J^galit^ between 1781 and 
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lish it has only the meaning above given ; thus, 
we speak of the Palazzo Farnese, but not of the 
Quirinal, or the Vatican, or the Lateran, as a 
50 


PALAZZO COMMUNALB . ■ PALLABIAN ARCHITBCTUEB 


palazzo. Tlie cities of Italy are adorned bj so 
Biaiij noble buildings, private palazzi of the thir- 
teentli and following centuries, that it is iiiiprac- 
tieable to give the names even of those most' 
important or most celebrated ; moreover, it is rare 
to speak of a palazzo by its name without also 
naming the city in whieli it stands. — R; S. 


TAImAZZO COlttlOTrAIiB. In Italy, the 
building containing public offices, and the like, 
of a city or town. (See Palazzo Publico.) 

PAIAZZO PtJBMCO. In Italy, a build- 
ing containing public offices, as of a municipal- 
ity or a larger community. These are known 
sometimes as Broletto or Palazzo Signoria, or 


Palazzo' Communale, . and sometimes by special 
names, as Palazzo Vecciiio. 

PALEO CHRISTIAN. Same as Paimo 
Christian. 

PALESTRA. Same as Pahestra. . 
PALIMPSEST. A. A parcliment from 
which one writing has been removed to give 

place to another ; 
hence, the new 
writing or manu- 
script upon such 
a parchment. 

B. By exten- 
sion from the pre- 
ceding meaning, 
an ancient in- 
scribed slab or 
medimval brass, 
which has been 
turned and en- 
graved with new 
inscriptions and 
devices on the 
other side. 

PALING. A 
fence formed of 
similar stakes or 
pickets set verti- 
generally 
with small equal 
interspaces, to 
rails supported by 
posts ; a picket 
fence. 

PALISADE. 

A barrier com- 
posed of long 
stakes driven in- 
to the earth close 
together, some- 
times connected 
hy horizontal 
beams, or bound 
by osiers inter- 
woven, to form a 
defence against at- 
tack, or for other 
purposes of se- 
cure enclosure. 
Palisades have al« 
ways" been 'usecl'iii';: 
warfare as aids to 
permanent de- 
fences, ns well, ^as": 
for temporary de- 
fences, as in connection with fortified camps, 
and the like. 

PALLABIAN ARCHITECTURE. Re- 
lating to the art or style of Palladio. This 
work belonged to the period of decline in Italian 
neoclassic architecture, when classic formality 
and the punctilious observance of ndes were 



Pauuadiax Architecture: Palazzo Thiene at Vicenza; about 1556. 
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PALLADIAN ARCHITECTURE 


The Palaiizo Tiene at Vicenza. This is one of 
the master W(,irks of Andrea Palladio, its demerits 
being merely those attending the wide divergence 
between utility and design; for the building is 


a^anged with almost a single eye to the exterior 
effect, and this effect is produced with stucco laid 
upon brickwork in close imitation of cut stone. It 
is a most powerful abstract design. 


, miiliADIO.-, . 

taldiig the place of the grace, freedom, and life 
which characterized, the earlier period. The 
classicism, of Palladio, was noted for a certain 
cold and correct purity of form. A JhiToiirite 
motive ,of his, known as the Palladiaii Motive, ' 
was to use a minor and major order of columns, 
in the . same conipcsition, the former being used 
to support the arches which occiirred between 
the latter, as in liis two-storied arcade about the 
iiiedi£eval basilica of Yieenza. His writings bad 
the good fortune to be considere.-l the most au- 
thoritative exposition of the principles of classic 
architf'ctiire in the >seveiiteeiitli and eighteenth 
centuries thunighout Europe, and liis niomi- 
ments were moiiels for the classic art of that 
period ; the name Palladiaii, therefore, is descrip- 
tive of that variety of neoelassic architecture 
distinguished ii,)r cold, inelastic, and imimagiiia- 
tive, but correct, elegant, ainl studied classicism. 
It is generally lield as true that the English 
classical revivalists followed Palladio, while the 
French were rather under the infliience of Yi- 
gnola. There has been some attempt as late as 
the last decade of tlie nineteenth century to 
revive in England the study of Palladian ex- 
amples. (See England, Architecture of.) See 
also Inigo Jones and \Yrenj or The Rise mid 
Decline of Modern Architecture in Rnglcmd, 
by W. J. Loftie (Xew York, 1893). (SeeGlassi- 
cismo ; Italy, Architecture of ; Xeoclassic Archi- 
tecture; Pseudoclassic Architecture.) 

-~-H. Y. B. 

PALLADIO, ANDREA; architect; b. about 
1518; d. August, 1580. 

Palladio is supposed to have been the son 
of a carpenter named Pietro, employed by the 
scholar and poet, Gian Giorgio Trissino. He 
became the protege of Trissino, 'who gave him 
the name Palladio (from Pallas, goddess of wis- 
dom), and educated him. as an architect. Pal- 
ladio’s first work was the Palazzo Godi at 
Lonedo in 1540. He visited Rome first 'vvitli 
Tiissino in 1541, and again in 1544. In 1545 
he presented four designs for the reconstruction 
of the basilica of Yieenza. Work was begun 
from his model in 1549. Palladio built the 
Palazzo Pisani at Bagiiolo, near Vicenza ; the 
Palazzo Porto, now Colleoni, in Yieenza, 1552; 
the Palazzo Thiene (Banca popolare), Yieenza, 
1556, dated ; the Palazzo Foscari on the Brenta 
before 1561 ; the Palazzo Pisani, near Padua, 
1565 ; the famous Palazzo Chiericati, Yieenza, 
before 1567 ; the Palazzo Yalmarana, Yieenza, 
after 1566 ; and the Palazzo Porto Barbarano, 
Yieenza, after 1570. The famous villa, called 
the Rotonda, which he built for Paolo Almer- 
ico, near Yieenza, was begun before 1570 and 
finished about 1591. The facade of the church 
of S. Francesco alia Yigna (Venice) was designed 
by him in 1562. In 1561 he built the cloister 
of the Oonvento della Caritk (now the Accade- 
Hiia, Venice), on the plan of a Roman house. 
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It was -nearly destroyed by, fire in 1650. . Pal- 
ladio built the refectory ' of the church of S. 
■Giorgio Maggiore, Venice, about 1560, and in 
1565 the church itself with its fine facade. In 
.1570 he designed the cloister of the same build- 
ing. He began the cliiireh of the Redentore, 
Venice, in 1576 (finished 1592). Iii the third 
book of his Arcliitettura is given a splendid 
design for a bridge supposed to have been in- 
tended for the Rialto, Venice. In 1571 the 
loggia of the Piazza Maggiore, Yieenza, was 
begun from his designs. In Febmary, 1580, he 
began the celebrated Teatro Olimpieo, wliicli 
, was finished' after his death by his son Silla 
and Vincenzo Scamozzi (see Scamozzi, Y.}. 
Palladio’s treatise on arehiter:4.ure was first pnl)- 
lished complete, in Yeniee, in 1570, with the 
title j quaMro Libri delF Architettura, Many 
of his drawings 'were published by Lord Bur- 
lington (op. eit.) (see Boyle, R.) in 1730, and 
those on the Roman baths by Bertotti Scamozzi 
(see Scamozzi, 0. B.). , A collection of Ills 
buildings was published by Bertotti Scamozzi in 
1776 (op. cit.). (See Palladian Architecture.) 

Ma.gi’ini, Memorie; Zaiiella, TYsto ; ' Giialdiis, 

; Temanza, Vila; Boifco, Andrea PfilJadio ; 
Eerrari, Palladio e Venezia; Melani, Palladio; 
Lord Burlington, Pabbridie Antkhe; 0. Bertotti 
Scamozzi, Fahhriche di Palladio; Montenari, 
Treatro Olimpko ; Bigato, Omivvazioni sopra 
Palladio ; Rondelet, Pontde Plalto. 

PALMATE. Having fanlike lobes or leaves, 
such as characterized the Greek anthemion or 
honeysuckle, and its derivations in conventional 
architectural decoration. 

PALMETTE. In Greek and Roman archi- 
tecture, a conventional ornament, frequent in 
friezes, of -which the most characteristic feature 
is an erect leaf divided into lobes, like a fan or 
palm leaf ; a kiml of anthemion. It was either 
carved or painted. The motive is supposed to 
have been developed from Oriental origins. 

PALirSTRE, LEON; archieologist and his- 
torian of art; b. Feb. 4, 1838; d. 1894. 

He succeeded Arcisse de Caumont as director 
of the Societe fran<;aise T Archmologie^ but 
abandoned this position to devote himself en- 
tirely to the study of the French Renaissance. 
His great work, La Renaissance en France, 
wms published, YoL I. in 1879, Yol. II. in 1881, 
and VoL III. in 1885. It was never finished. 
Palustre published many works on archmology 
and the history of French art. 

Ch. Lucas in Constrnction Aloderne^ Xov. 3, 
1804. 

PAMPRB. A running undercut ornament, 
generally in the form of a vine with grapes, 
used to fiU cavettos and other continuous hol- 
lows in a group of mouldings, as in an arcin- 
voltj in the circumvolutions of a twisted column, 
or wherever great luxury of decoration was re- 
quired. 
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PAN, A. A wall plate (see Pon). 

ii. A part, larger or smaller, of . an exterior 
wall j ill half-tiiribered work in England, espe- 
cially one of those sjaiees wliieli are left between 
tlie upright ami hori^ioiital timbers, and which 
fire filled eitlier with plasteiiiig on laths, or by 
rough brickwork, or the like. (Compare .the 
French use of the vronl Pan de Bois and Pan 
fie Fer in the sense of one considerable part of 
the framing of vertical w’alls in wood or iron ; 
also Pan de 3/^/r, by which is meant generally 
a piece fjf any wall from basement to eornice ; 
Am. Pan which means a piece of ■wall 

forming a cut oif corner of a building or a room. 
Compare also Bay; Panel, the general defini- 
tion.) 

PANACHE (n.). The ' ■ triangledike sur- 
face of a pendentive. 

PANDROSEION. Same' as Pandrosium. 

FANEROSIIfM. A building or enclosure 
on the Acrcspolisof Athens, sacred to the Nymph 
Pandrosos, It is generally admitted that this 



PaneIi with Heealdk^ Escutcheon : Monument 

OF J<.)HN Lanoston Cayersfielb, Bucking- 
hams hike, A-D. 14S7, 

w^as very near to the Eretditheuni (which see). 
The name is often applied to the south portico 
of the Erechtheuin (see Caryatid) ; but there is 
not sufficient authority for this attribution. 

PANE. Any part or division of the elevation 
of a building having a plane surface and more 
or less definite or symmetrical outlines or boun- 
daries. More especially as follows : — 

A. Same as Panel, but applied to larger 
areas, as to one side or face of a spire or tower. 

B. A plate of glass, generally rectangular, 
set in a window, door, or the like. 

FANEIi. A. Primarily, a small plane sur- 
face usually sunk belo\r the surrounding surface ; 
tlui term is akin to Pane, and both are derived 
from the term for a small piece of cloth, or the 
like. The architectural panel is generally rec- 
tangular, but in some styles, oval, or circular, or 
irregular panels are used. (Compare Caisson, 
II. : Lacunar ; Tympanum.) The sunken sur-^ 
face of the panel is often charged witli ornament. 
(See Raiseil Panel, below.) 


B. In carpentry and joineiy, a thin piece of 
board, generally rectangular, held at the edges 
by a frame in such a manner that it is free to 



Panel WITH Carved Diaper, and Secondary or. 
Inner Panel with Gothic Tracery ; c. 1500. 

shrink or swell, while prevented from warping 
by the frame. Such a panel is nearly always 
sunk below the surface of the frame but maybe 
fiiish with, or project beyond it. — D. N. B. S. 



Panel: Late Tudor Tracery with Carved 
Heraldic Bearings or Cognizances ; Layer 
Marney BLall; c. 1530. 

Fielded Panel. Same as Raised Panel, 
rinsh Panel. One whose plane surface is 
flush, in the same plane, with the stiles and 
rails which frame it, and which are often beafled 
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' PANEL BACK ■ 

with a fliisli bead on t lie edges iiext.tlie panel 
to mask' tlie joint. Often used in table tops, 
and the like. 

linen Panel. One carved with the Linen 
Pattern. 

Lying Panel. One which is^ jilaced with its 
greater diriieiision horizontal.. 

Raised Panel. ■ One of which the face has a 
raised plane projecting l^eyoiid the edges of the 
panel, and sometimes 'beyond the frame or other 
sur,roiindiiig surface. 

Sunk Panel., .One of which the face is re- 
cessed from the, frame or otli.er surrouiidi.ng 
surface. — D. N. E. S. 



Linen Panel; Layer Karney Hall, Essex,.: 

England; circa 

PANEL BACK. Same as Panelled Back. 

PAliLBL BOARD. A drawing board of tlie 
kind used by water colour draftsmen, by which 
the paper can be held fiat and in place without 
the trouble of saturating it with water and so 
straining it tight. The board is fitted with a 
frame which can be reiiKwed at pleasure, and 
wdiicli, when fitted into place, will hold firmly 
the edges of the paper wiiich covers the panel. 
(Calletl also Frame Board.) 

PANELLED BACK. The back lining when 
panelled ; as of a window back (which see ; see 
also Back, D). 

PANELLING. A. The making of a struc- 
ture in carpentry or joinery by means of frames 
holding panels. (See Panel, A.) 

B. The breaking up of a surface by panels. 

0. The structure or surface resulting from 
the processes A or jB ; thus, a room may be 
line<l with oak panelling, or a plaster or stone 
surfiice may be broken up by panelling. (See 
Caisson, II. ; Wainscot.) 
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PANEL STRIP. ,A iia.r,row piece of metal,, 
or moulded, wood, or batten, to cover a joint: 
betw'een two sheathing boards, so that several 
will tliereb}^ form panels ; or one between ' a 
style and a panel, forming a secondary or acces- 
sory panel, as in elaborate patterns of panelling. 

PANE WORK. The division of the ex- 
terior surface of a house into panes or panels, as 
constructively, in a half-timbered house by the 
disposition of its visible timbers, w.h ether ar- 
ranged so as to form rectangular panes, or, by 
branching and shaping, to enclose other and 
more or less decorative shapes as qua trefoils, 
circles, etc. The pane work of tlie lialf-timbered, 
manor houses, inns, hospitals, etc., of tiie Tudor ■■ 
period, emphasized by the ’ strong contrast be- 
tween the w'hite roughcast of tlie panes and the 
weathered blackness of the beams, constitutes 
their most distinctive characteristic. (See 
Black and White; Half-Timbered.) 

PANNIER. >Sa.me as Corbeille. 

PANOPTICON. A building, especially a. 
prison, so arranged on a radiating principle that 
a single inspeetor or guard can, froin a central, 
common point, look tlirough each of the con- 
verging halls. Its use was advocated in Eng- 
land by Jeremy Bentham at the end of the; 
eighteenth century ; the most conspicuous early 
example of the application of this principle of 
planning is the house of correction at Ghent 
(Plate 28, DuraiKTs PamllMe (HEclrfices), 

PANORAMA. In areliitectiire, a building 
arranged to contain a large picture with or 
without accessories, and of the kind known as 
cyclorama, diorama, or panorama ; those three 
terms being used without clear distinction in 
describing the representations themselves. The 
buildings are seldom of architectural importance, 
but that built by Da vioud in Paris, in 1859, 
and called Panorama Xational^ is of some 
interest. 

PAN PIECE. Same as Pan, J3. 

PANTAGRAPH ; PANTOGRAPH. An 

iiistrunient for the mechanical copying of en- 
gravings, plans, diagrams, etc., either on the 
same scale as the original or on an eidarged or 
reduced scale. 

PANTHEON. In Rome ; a circular build- 
ing with an octastyle portico hardly foriiiing part 
of the design. The rotumla has walls of im- 
mense thickness, in whitdi mass are chambers, 
some showing as chapels upon the rotunda 
within, and others concealed and intended merely 
to diminish the amount of masonry, w'hile allow- 
ing of the full spread or depth of the mass to 
act as a buttress for the cupola. Tlie cupola is 
the largest existing, the dimension being genc]- 
ally given as 142 feet, wliich is also almost 
exactly the height of the interior from the pave- 
ment to the top of the dome. The only opening 
for the admission of daylight is the oculus, nearly 
thirty feet in diameter. The building is thought 
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PANTET 

see). It was called by this name wlieii, during 
the first French ReYoiution, it was taken up by 
the state to serve as a place of burial and of 
memorial to distinguished citizens, and wdien 
the famous inscription, aux gkands hommes 


. ■ PANTHEON „ 

to have been built in the reign of Hadrian, and 
perhaps between 120 and 124 a,d. ' But it is 
nut dnubted that the present biiildiiig represents 
an earlier one coiiiiiioiily known as the Pantheon 
of Agrippa, and in the reign of Augustus ; 


LA PATEIE EECOXNAISSANTE, WaS put upOU the 
entablature. Under Napoleon III. it w^as a 
church once more ; but under the third Republic 
it is once again the Panthdon, and is very elabo- 
rately adorned within by memorial paintings of 
great importance, and by a few sculptures. 

PANTRY. A. A small apartment adjoin- 
ing a kitchen, in which provisions and kitchen 



PAOH-TAH 

utensils are kept, knives cleaned, pastry rolled, 
etc. By extension, often applied to a closet, 
especially one among tlie. offices of a house or 
hotel. 

B. A small apartment adjoining a; dining 
room, used as a waiting or semng room, where 
tlie courses ibr a meal are, laid out for serving, 
(lis,}ies washed, silver, glass, and china kept,, 
etc..; ill the United States, specifically, called 
a Butler’s Pantry. , (Compare Service Room.) 

PAOH-TAH. Ill Oliiiia, a temple, espe- 
cially the toweiiike structure of the Buddhists, 
always of ail', uneven number of stories. The 
most celebrated was the Porceiaiii Tower at 
braiikiii, built in the fifteenth century and 
destroyed .in the Tai-ping Rebellion, between 
1853 and 1856. (See China, Architecture of.) 

, PAOLO DI MARTINO. (See Beccafumi, 
Domenico.) 

PAOLO ROMANO ; sculptor and architect. 

His name appears frequently in the pontifical 
records. Between 1451 and 1460 he was 
employed on the triiimpiial arch of the Castel 
Niiovo at Naples (see Isaie da Pisa). About 
1463 he made tlie statue of S. Andrea, which 
stands in a charming Doric shrine near the 
Ponte Molle, Rome. 

Mlintz, Les Arifs a la coiir des papes; Miiiitz, 
Menaissance ; Minieri Riecio, GliAHisticM Castel 
Biiovo; Vas.ari, Milaiiesi ed. Perkins, Italian 
6^culptors. 

PAPAKHU. In an Assyrian or Babylonian 
temple, the most sacred place, the holy of holies. 
(See Mesopotamia ; Temple.) 

PAPER. (See Building Paper ; Hanging.) 

PAPE, SIMON DB ; architect; b. June, 
1585; d. Sept. 13, 1630. 

The soil of a silversmith. One of his earliest 
works was the Koreiibuis at Audenarde (Bel- 
gium). In 1617 he was appointed Stads 
houwmeester of Audenarde. 

PAPIER-MACHE. A composition of paper 
reduced to a pulp, and mixed with glue, size, or 
other substances, so that it is readily moulded 
or cast in any desired form. It lends itself to 
fine and clean modelling, and, when modelled, 
is conveniently applied for decorative purposes 
in low relief on ceilings and walls. It is often 
especially prepared and made waterproof, to 
decorate exterior work. 

PAPWORTH, GEORCE; architect; b. 
about 1781 ; d. March 14, 1855. 

In 1806 he settled in Dublin, and in 1831 
was elected to the Royal Hibernian Academy. 
He built the Museum of Irish Industiy at 
Dublin. 

Palgrave, Dictionary of Ai^tists. 

PAPWORTH, JOHN (after 1815, John 
Buonarroti); architect; b. Jam 24, 1775; d. 
June 16, 1847. 

He was apprenticed to Thomas Wapshott, 
and had some instruction from Sir William 
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Chambers (see Ohamhers). He acquired iiiti- 
■ mate .practical knowledge of tlie details of 
construction, and designed a large iiiiniber of 
buildings in London, and many country resi- 
dences. He was much employed as a landscape 
gardener, and, wrote many practical works on 
architecture. 

Wyatt Papworth, JoknB. Papioorthj ammect; 
Arch. Piih. hoc. Dictionary. 

■PAPWORTH, JOHN WOODY*; arcM- 
.tect ; h. March 4, 1820 ; d. July 6, 1870. 

Elder son of John Buonarroti Papworth (see 
Papwortli, J). He entered the Royal Academy 
as a student in 1839. Papworth contrilnited 
many articles for the architectural perio<licaLs, 
and wrote useful books on architectural siil jei'ts. 
He was largely employed as a prartirtal arclii- 
tect. He was associated with his brutlnn*, Wyatt 
Papwortli, in the preparation of the Dictionorif 
of the Arcli iteciural BahUcatlon Boclehj. 

Arch. Pub. Soc. Dictionary. 

PAPWORTH, WYATT ANGELICUS 
VAN SANDAU ; architect and antiquary ; b. 
Jan. 23, 1822; d. Aug. 19, 1894 (at 'the 
Soane Museum in London). 

A younger son of John Buonarroti Papworth 
(see Papworth, J.). He studied with his father 
and served in the office of Sir John Rennie 
(see Rennie, Sir J.). In 1849 he was awarded 
the silver medal of the Institute of British 
Arcliitects for an essay, The Peculiar Character- 
istics of the Palladtan School of Architect tire. 
In 1867 he revised and edited the Encyclo- 
2)Oidia of Architecture of Joseph Gwilt (see 
Gwilt, J.). In 1848 he undertook the forma- 
tion of the Architectural Publication Society, 
and in 1852 became editor of its Bictionary 
of ArchUecture, which was finished in 1892 
(8 vols. folio). He published many “works on 
architectural subjects. 

Obituary in Jotirnal of Payed Institute cf Brit- 
tsh Architects^ 1894, p. OiS; Stexfiien-Lee, Diction- 
ary of Kational Biograpjhg. 

PARABEMA. In buildings of the Greek 
Church, a room or division eiosely connected 
with the hema, differently described by difierent 
authorities. It is probable that the significa- 
tion of the term varies with difierent epochs 
and in difierent countries. In a regularly 
planned Greek church of the latter time, there 
were always two parabemata, one on either side 
of the bema. Tims, in the Coptic churclies of 
Egypt, it is expressly stated by A. J. Butler 
(op. cit,, Vol, I.) that a Coptic church has 
always three eastern chapels : the prothesis (see 
Prothesis), on the north of the bema, being 
the place for the consecration of the elements, 
while the diaconicon (see Diaconicon) on the 
south side serves as a vestry and sacristy ; 
while it seems to be evident that the prothesis 
and the diaconicon are the parabemata. 

Butler, The Ancient Coptic Churches of Egypt. 
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PARABISUS, In wediasTal architecture, 
a •*ourt OT atriiiiii in trout of a churcli, uBually 
Kiirntumicl ly eiuisterrf, either in wiioie or in 
f»ait ; .^yuietime.s another euelosiire ; thip, the 
cloister of Chichester Cathedral, is still 

rallnl the Paraiiise. I See Parris.) In domes- 
tic ai’chitectiu'e, a Miiall apartment equivalent 
approximately to the modern boudoir. 

PARAJhliELOGKAM OP FORCES. A 
graphlcai represeiitarioii of the composition and 



resolution of forces. A' force may be repre- 
sented in nnigiutude and direction by a line. 
If two or more forces act upon a body, they may 
replaced by a single force called the Eesult- 
ant, a force which, if reversed, would maintain 
the body in equilibrium. Suppose two forces 
ajjpiied to the point O represented in magni- 
tude and direetioii by the lines a b; draw the 
lines a' 1/ parallel, respectively, to a and h, and 
we form the parallelogram of forces, the diagonal 
of wiiicii paralhdograni is the resultant, B, and 
indicates the force whidi would proiluce the same 
effect upon the point 0 as the two forces a and 
if acting simultaneously. This force, if applied 
to 0 iii a contrary direction, would balance the 
two forces a and II (See Polygon of Forces.) 



Parapet of Sotm StARS, with Roof an» Gutter 
ALL OF Cut Stcwe; Syria ; 5th Cektury a.i>. 

PARAPET. A dwarf w'all or barrier built 
on the edge of a terrace, platform, bridge, bal- 
cony, or other elevated place, as a protection 
against hilling ; also above the cornice of a 
house, whether built with a steep or with a flat 
roof. It is characteristically a solid construction, 
with a plain, straight coping ; but as a feature 
of more -or less decorated architecture, it is one 
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FAEASTAS 

of- the first to be emphasized by panelling and 
tracery, often pierced -witii great richness and 



Parapet with Piecep Trefoils ; S. Mary’s 
Church, Oxford ; c. 1280., 

delicacy of detail ; it is sometimes more or less 
broken with crenelatioiis like a battlement, es- 
pecially when used as a sky line, and in some 
domestic work it is corbelled out from the sur- 
face of the wall wdiich it crowns, and takes the 
place of a cornice. (See Blocking Course.) 
(Cuts, cols. 65, 66.) 

PARASCENIUM. In the ancient theatre, 
a projecting structure or wing flanking the stage 
on either side, and with the scena, or back- 
ground, enclosing it on three sides. It included 
aijartments for the actors, and often the passage- 
w'ay, Parodos. 

PARASTAS (pi. Parastadm). That part 
of the flanking wtiII of the celia of a Greek tem- 
ple wdiich projects beyond its front or rear, en- 
closing w’alls so as to form an open vestibule ; 
the ends of these wvalls w^ere treated with bases 
and capitals (see xAita), and the area enclosed 



Parapet: Three Vexetiajt Patterns, common 
IN Balconies: 

No. 1. Byzantine style, lltli centnrj'. 

No. 2. Florid Gothic, late 14th century. 

No. 8. 14th or loth centiuy, with ballister columns. 

by them with its open screen of columns became 
a portico in antis. The word “parastas’’ is 
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PARATOBIUM / 

often tlie aiita itself^ and Vitrii-' 

viife a]»|ilies tlie term to an iscikt€d square' 
pillfir. The jamb of a clufirwaj, especially when 
treaieil with slmft aial ca,pitalj is called paras- 
tas. rAiso written Prostas.) 

PARATORITJM : PARATORY. ' A place' 
where aJiy pivparatioii is iinide ; |)articulariy, in 
early clniridaes, a fdace for the offerings,: 

PARCIiOSB. A screen, or other enclosing 
harrier, often ridil}^ decorated, to protect a 
tomb, as at Fifie]«I, Berks {(Jxford Glossary^ 
pi. 181 ) ; to separate a chapel or chantry from 
tlip niaiji 1)oi:Iy of the as at Winchester, 

Weils, Saint Ailnnis, Salisbury, etc.; to form 
the firjiit of a gallmy, or for other similar pur- 
|i!wc‘s. It is either solid or of open work. 

PAHBTTA Rough east with pebbles in- 
serted ; oiten left in their original colours so as 
to produce chroinatic effect. 

PARGET. A. Gypsum, or ]daster stone. 

i>. Plaster ; s|)eeitical]y, a kind of mortar 
formed of lime, liair, ami cow dung. 

CL Coarse plasterwork in general. The 
modern facing on rough brickwork, as in the 
lining of dues. 

PARGBTTIHG; PARGET WORK. Plas- 
terwork of various kinds ; specifically, exterior 



PAEGSTTIFO, bated KWIf BUT PRESERVING EliZA- 
BETEAH Motive ; High Street. Oxford. 

plaster facing, stamped with diapers in low re- 
lief or in ornamental patterns raised or indented ; 
much used in the interior, and often on the ex- 
terior, of English^ houses of the Tudor period. 
In interior work it is often delicately executed 
and highly finished. This sort of work is a 
marked .characteristic,, in .,the , external enrich- 
ment of some Elizabethan half-timbered houses. 
Sometimes incorrectly called parge work. 

PARIS, PIERRE ABRBESH; architect; h 
1747; d. Aug, I, 1819. , , ' / 


,, PARLOUR 

He was a student at the Fcole royal e cTAr- 
(Mtecture and studied in Rome diS pensloiutaire 
du roL In 1778 he was appointed dessinateiir 
d/u cabinet du roi, and in 1780 was admitted 
to the Academie (fArcJiitecture. In 1787 he 
was appointed architect of the cathedral of Or- 
gans, and finished the towers of that church in 
1790. In 1787 he was commissioned to install 
the Assembly of Notables in the palace of Ver- 
sailles. He designed the Hotel de Viile at 
Neufchatel, Pas-de-Caiais, France. In 1806 he 
was appointed director of tlie French Academy 
at Rome. During his administration he boiiglit 
the antiques of the Villa Borghese for the Musde 
du Louvre. 

Lance, Dictionnaire ; XomelU hiorjrapliie ge~ 
nerale. 

PARK. A. A considerable extent of more 
or less carefully preserved woodland and pasture 
attached to a residence. A legally enclosed and 
privileged domain wdiicli is especially defined by 
I old English law. 

B. A public reservation for recreation and 
utility, varying in extent from great government 
resenmtions, such as Yellowstone Park, United 
States, to a small square, or the like, in a city. 
Those in, or near, cities are commonly treated 
“with great care in some form of landscape gar- 
dening. • — D. N. B. 8. 

PARLER, PETER; architect; h. about 
1333; d. about 1397. 

Parier came of a stonecutter’s family in Co- 
logne (Germany). He was architect of the 
choir and nave of the cathedral of Prague, in 
Bohemia, begun 1392. He was assisted and 
succeeded by his sons, Nicolaus, Johann, and 
Wenzel. His bust stands in the triforium gal- 
lery of the cathedral of Prague. He is also 
known as Peter von Gmund. 

Neuwirth, Wochenrechnungen des Pmger Bom- 
baues, 

PARLIAMENT HOUSE. (See Legislature, 
House of.) 

PARLOUR. A. A room, for conversation. 
The term was in use as early as the time of 
Chaucer, apparently, in a general sense, as 
meaning any place for the intercourse of a fe'w 
persons, as distinguished from a large hall. 
When the term 'Glrawing-room ” came into use 
in a special sense, the word parlour ” in Eng- 
land was applied rather to rooms for the family, 
as distingmshed from rooms for the reception 
of visitors. In this sense “we have ^‘dining 
parlour” and ‘^eating parlour,” and in London 
private houses, the parlours,” applied to the 
rooms on the ground fioor, one of which might 
be the dining room and the other the library. 
When, in Mrs, Lirripeids Lodgings, the Ma- 
jor takes “ the parlours,” this must be taken to 
he! the rooms on the ground or entrance floor, 
as distinguished from the drawing-room at the 
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head of the first flight of stairs. (C-ompare Liv- 
ing Room ; Reception Room ; Sitting Room.) 

jB. In a monastery or nunnery, the room in 
which the members of the establishment were 
allowed to receive visitors. Such a parlour was 
often divided by a grating, to one side of which 
the iiiinates of the monastery or convent were 
confined, wiiile the guests w-ere received only on 
the other side ; in this sense, an exact equiva- 
leiit of the French pa/rloir, wdiich has retained 
its original signification of a room especially jmo- 
vided for conversation. — R, S. ■ 

PARODOS. Ill the ancient Greek theatre, 
one of the tv’-o passages separating the stage from 
the cavea, or auditorium, through which the 
ehoriis entered the orchestra, and wdiich served 
also as entrances for the public. The parodos 
was sometimes a passageway carried through the 
parascenium, and sometimes distinct from it. 

PARQUET. In a modern theatre, the whole 
or a part of the principal floor of the auditorium. 
In France, the term has been appropriated to 
the part nearer the stage, but this term has 
been superseded by orcliestre. In the United 
States the same change has been made in the 
naming of parts, though, perhaps, not univer- 
sally. (See Orchestra ; Parterre; Pit.) 

PARQUET CIRCIiE. In the United States, 
the space at the rear of the Parquet of a theatre 
corresponding in extent approximately to the 
parterre, but arranged with seats, and considered 
inferior only to the parquet or orchestra. (See 
Parterre.) 

PARQUETBRIE ; PARQUETRY*. A mo- 
saic of woodwork for floors, composed of hard 
wmods of various colours or grains, tongued and 
grooved together in small pieces, flnished flush on 
the surface, forming ornamental patterns, gene- 
rally with borders, and always highly polished. It 
is sometimes composed of thin veneers glued to 
canvas, so that it can be put down like a carpet ; 
but properly it is of thicker stock glued together 
and secured to the under flooring, so as to form 
a solid and permanent structure. 

PARSONAGE ; -HOUSE. The residence 
of a parson, that is, of the man holding a living 
as a clergyman of a parish. (See Manse ; 
Rectory ; Vicarage.) 

PARTERRE. A. The part of the floor of 
a theatre beneath the galleries, often raised so as 
to overlook the pit or parquet. 

JB. A formal portion of a garden, set aside 
for flo'wer beds of ornamental shapes. 

PARTHENON. In Athens, Greece, an octo- 
style Doric temple dedicated to the goddess 
Athena. (See Greece, Architecture of.) 

PARTHIAN ARCHITECTURE. That of 
the peoples subjected to the Parthian dynasty, 
which lasted for nearly five centuries, from 250 
B.o. to 226 A.D., and which, during the reign 
of its greatest monarch, Mitbridates (163-140 
B.C.), extended its empire over 450,000 square 
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: miles. This does not seem to have been a build- 
ing race, and were it not .for the discoveries made, 
by W. K.Xoftus at Warka: (Erecli), in Mesopo- 
tamia, of various decorative features, such as cap- 
. itals and friezes : and for the descriptions given 
of the temple and palace of Al-Hadlir, thirty :nile.s 
north of Mosul, first visited Ijy Dr. Ross and 
xAnsworth in 1835, and. by S,ir Henry. Laj^ard 
some ten years later, iiotliiiig would have been 
known of its architectural work. 

The remains of the palace at x4.1-Hadhr con- 
sist of a block 350 feet long, 128 feet deep, and 
from 50 to 70 feet high, which is subdivided 
into three great reception halls or aiuxutH (one 
of wfoich foniis now tiie vestilnile to a temple at 
the back), and four sets of smaller rooms, three 
in number, one behind tiie other. The aiwaiis 
measure two of them 40 feet wide, the third 58 
feet, and they occupy the whole depth of the 
building. All the halls and rooms are vaulted 
wdth seiiiicireular barrel vaults, and over the- 
smaller chambers was a second story. The prin- 
cipal front faces the east, and the aiwaiis and 
the sets of rooms are entered by arched portals, 
that of the largest aiwaii being 40 feet wide and 
60 feet high. The palace is built in the brown- 
ish grey limestone of the country, in regular 
courses with fine joints. The archivolts of the- 
portals have two fascias and an outer moulding,, 
and every alternate voussoir is decorated with a. 
mask in high relief. The imposts eanying the- 
arches are moulded and carved with acanthus 
leaves. On each of the piers between the arched, 
portals is a semidetached shaft (the upper part, 
of which is broken away, so that it is not known 
how it was terminated) and on either side of 
the northern, the largest aiwan, are two shafts. 

Over the entrance door to the temple at the 
end of the south aiwan is a frieze with the heads, 
of the sun god in the centre, and, on either side, 
doves hoiding the crescent representing the moon, 
bullsf heads, and griflins. Similar carvings were 
found by Loftus at AYarka, together with a large 
number of Parthian coins, as also small capitals 
with busts in the centre, similar to those found 
on the voussoirs of the archivolts at Ai-Hadlir. 
Sir Henry Layard and Fergusson attriljiited the 
palace to the Sassanian dynasty, but the temple 
with its doorway and frieze is known to have 
existed in Hadrian’s time. The construction of 
the palm^e is also entirely different from Sassa- 
nian wmrk. The vaults are semicircular and 
not elliptical, like those of the latter ; the ma- 
sonry is in regular courses with fine joints, 
whereas the Sassanian masonry is of the 
coarsest kind, with thick mortar joints, and 
was always hidden under a layer of stucco; 
and in no Sassanian building is there any Greek 
or Roman ornament or sculpture of the kind 
found at Al-Hadhr. 

The two palaces now forming part of the 
mosque at Diarbekr, and apparently rebuilt 
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PARTING LATH - 

TMrtly witi: old liuiterials, are decorated uith 
r the shafts of suiiie ■ of whidi are 

r'.'hiy parvod %vitb oriiaroeiitai diapers similar 
T > tlin-e found at Warlia, 

r‘- ♦iii’aaidt'riliMri.' by Dr. Ross and Mr. William 
Aio-wnrih in iIk* niiitli und eleventii Toliimes of 

U I’ a; « a-rnrai»liicai Soeiety of Luiidun ; the de- 
serlpd til. vndi plans aiul drawln.u's, eomaninicated 
loiLe liMval Iii'-tit ite of British xlridiitects in 1846 
liivl ill iliM R. I.Ih A. Transactions, ToL 

Vr,. Nrw Si*iios. us a suppleinent to a paper read 
hv U. Ilieiie Spiers. Deceuiher 2, 1890, on Sassa- 
idaii Ar-'hireeturi* *, -Prof. Rawlinsonts SiMh 
thf^ World, the 

r>(rtidoii ; midfcnrAs innl Ih.searrhft^m Chaldea 

ihid with an aeroiint of exeava.tions' at 

Waika. the KrcH'li of Xinirnd, By Sir William Ken- 
!i*d'tns (8v«», London. 18-17;. . : 

, — H. Phene Spiers. 

PASTING XiATH. Same as Parting Strip. 

, , PASTING SLIP. , III a cased frame, a thill 
strip of wood or metal liiiiig from the top be- 
tween the weights to separate them and prevent 
tliidr mutual iuteriereiice. (See Cased Frame, 
under Frame.) 

FASTING STSIP. Any slender, thin phece, 
— usually of woolI, — to separate and maintaiii 
a slight liistance apart two adjoining members. 
Speeiliiadlj, a strip of wood from f inch to 
inch wide, set vertically into or against the 
pulley stile e»f a window frame, to separate the 
upper from the lower sash by forming runways 
in whiidi they can slide past each other. 
Oalleil also Parting Peml (which see under 
Bead ; see also Cased Frame, under Frame). 

PARTITION. Originally, any dividing wall. 
In modern buihiiiig, specifically, a wall or simi- 
lar structure separating the rooms or other di- 
visions of a building. In the United States the 
term is almost entirely limited to stnictiires of 
woiid, hallow brick, or the like, as distinguished 
from solid masonry ; one of the latter being com- 
monly designated as a partition wall, especially 
■when serving also as a l)earing wall. (See Wall) 

Folding Partition. A partition arranged in 
sections, each closing on the next, so that a large 
apartment may he readily subdivided and again 
openeii up, at pleasure. 

Soiling Partition. One constructed on the 
principle of a rolling shutter (see Shutter) 
and serving the purpose descrilied under Fold- 
ing Partition. 

Stnd Partition. A partition of studs ; cov- 
ered usually witli lath and plaster. 

Trussed Partition. A partition constructed 
wholly or in part on the principle of a truss, so 
as to span an interval without intermediate 
supports. Used to relieve a floor of its weight. 

PARTY WAIiIa. A wall built on the line 
between two pieces of land belonging to differ- 
ent proprietors, the purpose of w'hich is to save 
room wiiile providing a wall of sufficient thick- 
ne.s-^ ;ind >treiigth. The building of such a wall 
is a matter of agieement between the two 
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■owners ; he who first proposes to build erecting 
the wall under this agreement the other owner 
agi'eeiiig to pay for his share of it tvheii he puts up 
his owTi huiiding, and rests his floor timbers and 
roof timbers upon the party wall, dhe custom 
and the validity of the agreement has been rec- 
ognized by coiu’ts of law since the Middle Ages. 

PARVIS ; PAR VISE. A, An open space 
ill front of a church, usually surroimded by a 
balustrade or parapet, often slightly raised, 
wdiere religious ceremonies were conducted in 
the open air. (Compare Paradisiis and Periho- 
los.) The term is little used in England or the 
United States, but on the Gontinent of Europe 
is extended to signify the whole of a small 
square in front of a large ehiirch ; and a house 
may be built fronting on the parvis of a catlie- 
dra\ exactly as, 11 ^ London, it may front on 
“St, Paiirs churchyard.” 

H A room or porch connected with the 
main entrances of a church ; in this sense used 
very loosely. — R. S. 

PARVIS TURRET. A small turret built 
over a church porch ; often occupied as a 
library or study. 

PASCHAIi CANDLESTICK. A massive 
and sometimes fixed and immovable candlestick, 
arranged in a church to receive the Paschal 
candle, which is often of great size. In some 
Italian churches it is placed near the ambo, and 
is treated architecturally in the same style, as 
in the well-known instance of the cathedral of 
Ravello, and that in the Basilica of S. Clemente 
at Rome. 

PASSAGE (L). A gallery or corridor lead- 
ing from one apartment, or suite of apartments, 
to another ; or from one building to another, as 
in a group of hospital pavilions. More usually 
a comparatively narrow and subordinate means 
of intercommunication convenient in the service 
of a household; or, in large public buildings, 
a private footway giving access to remote parts 
of the edifice for cleaning or repairs, as the 
gallery made in the thickness of the walls of a 
church under the nave windows, 

PASSAGE (IL). In French and pronounced 
in the French way even in English speech, an 
avenue or alley connecting two thoroughfares 
through the intervening block, accessible to 
foot-passengers only. Sometimes covered with 
glass and lined with shops. (See Arcade (IL) ; 
Galleria; and compare Wynd.) 

PASSAGE AISLE. An aisle made so 
narrow as to serve only as a passageway, as 
from one end to another of a church. Such a 
passage allows all the width of the nave to be 
used for seats, or to have no more than one pas- 
sage, as in the middle. (Cut, cols. 73, 74.) 

PASTI (or BASTI), MATTED DB’ ; 
architect, painter, sculptor, and medalist. 

, Pasti came from Verona (Italy), and was a 
pupil of Pisanello, the painter and medalist. 
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PASTICCIO PATENT HAMMER 

iiboiit 1446 lie attached him- 
self to the court of Sigismondo 

Malatesta at Eiiniiii, Italy. \ 

The remarkable reconstruction 

of the church of S. Francesco r 

at Rimini (il Teinpio Mala- 
testiaiio’^, undertaken by Sig- 
ismoiidoj was undoubtedly 

executed under the direction of S ij 

Fasti so far as the interior is j ' 

concerned. A letter to him ^ [1 

from Leon Battista Alberti (see j \ 

Alberti), dated Not. 18,1454, ' ^ ^ 

indicates tliat tJie exterior was ■ =7^==;:::^ 

built by Fasti from dniAvings and W. ; |8 m 

directions sent by Alberti from ® |r1 • M -S ^ I 

Eonm. (See Niiti Matteo and ||| -g |||: | H I' ® f 

Ag<.)stino di Duccio.) As medal- J M ' M' W J ^ 

ist lie ranks next to Pisanello. [| j <■1 I 

Milnte, Ecae?a5«nec; Yriarte, ^ laL S 

liht^in I ; GeviiiuU^^^^ •j^^Stp^nia 

PASTICCIO; FASTI- i /\ j li /\ I ! 

CHE. . A. A work of art pro- . ■ M g/ \ '/ a I 

duced in delilierate imitation m | | 

of another or several others, as . H ^,::' | AM 

■of the works of a master taken ■ : . m \-.f | #v^' ^ ^ 

B, Especially, in decorative j \ 

art, the modification for trails- A r — ^ '« 

fereiiea to another medium, of- ' ^ | 

any design. Thus, the cover ^ \J jj | \/ M 1 ^ 

of a book may be tlie pasticcio yy ^ I i P\ ^ i 

of a mosaic pavement. g ^ S ^ 

PASTORINI, PASTORI- h- - -\^ g | 

HO ; painter, glass painter; b. ^ 

Pastorini was a painter of^ ■ J ■ j jj- m 

8iena,' a pupil of Guillamne de Bd/V "ijp ■ ■ ' / \ b 

MarciUat (see Marcill^it, Ouil- jj ig- ^ I 

bequeathed Ao ■diini^ all .his HV ^ ' '\ / 8 ^ *1 

work. After 1531 he painted m W | \/ 1 ^ g 

glass in the cathedral of Siena, W J\ ^ is ® 

and in 1536 restored the win- ^ ^ if^ \h 

ilows of the Palazzo ■ Fetrucci " piPfs^y- ' 

(Siena). After 1541 he painted ' 

glass at Rome from cartoons T 

byPerinodel Vaga(seeBiionac- ^ A 

Miiiitz, ChdUaume cle 3Iar- m J 

PASTRY ROOM. A room m I m 

i n th e service part of a dwelling iS j- -'. . i -. i- j. -p ..^ — pJ 1 1 ® 

or hotel appropriated especially 
to the making of pastry, and 

furnished genera lly wi th marble g AyA4:!jDl:ld-! ^ nr=::i:^-z— '. r ^ yl 1 i4k J : ■■' ry r U ^UL! 

slabs for the rolling of dough. jg^- 

PATENT HAMMER. A hammer used grooves. Its head consists of small chisels held 
to dress stone by cutting series of short parallel together by bolts, and adjustable as to number 


PATENT LIGHT : . 

miil spacing, the series being parallel with the 
liandie. Called also Patent Axe, 



PATENT LIGHT, Same as' Pavement 
Light or Vault Light (whith see imcler Light). 

PATERA. The representation 'of a fiat, 
round dish or disk, generally more Cfr less dec- 
orated ill low relief, to ornament a panel, frieze, 
eU\ The terra is improperly extended to rosettes 
and Citlier ajiproximately (dreular embellishments 
bearing no resemblance to disks or dishes. 

■PATORNOSTER. All astragal, baguet,or 
any small round nioiilding cut in tiie form of 
.beads, like a rosary or chaplet.. A moulding, so 
cut is ''also callecl a pearl moulding or 'bead 
moulding. 

PATIENGE, Same as Miserere,. . 

PATINA. A. The incrustation formed on 
bronze by natural or artificial means. Those 
found originally on ancient bronzes are so 
admired that they have been imitated by vari- 
ous processes. 

B, By extension, the surface of any -work of 
fine or decorative art, supposed to be the result 
of time, and, therefore, greatly admired by 
students. Thus, an ancient carving in wood, 
supposed to have its original patina, is worth 
many times the value of one which has been 
cleaned by potash and repolished. 

PATIO, In Spain, and Spanish- American 
countries, an o|)eii court, partly or wholly sur- 
roumied by the house, but approached directly 
from without by a door or gateway which is 
frequently under the upper stories of the house. 
(See Court ; Porte Cochm'e.) 

PATROL HOUSE. In the United States, 
a building for housing the apparatus, horses, 
and men constituting a fire patrol ; a uniformed 
force maintained by insurance companies, whose 
business it is to attend conflagrations and pre- 
serve the building and contents as far as possi- 
ble from damage by fire, or by "water, or the 
operations of firemen, and from theft. 

PATRTNGTON, ROBERT DE; architect, 

January 5, 1368, he was appointed master 
miisoE of York Cathedral (England) and built 
a great ]>ortion of the present choir. He suc- 
ceeded W. de Hoton (see Hoton, W. de) and 
wiis himself succeeded by Hugo Hedon. 

Browne, York Cathedral, 
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■ PAULUS 

P ATTB, PIERRE ; architect and engraver ; 
b. Jan. 3, 1723 ; d. 1812. 

Patte appe,ared ' first as a critic, especially 
attacking the design of Soufflot (see Soufflot) 
for the Panthe%i (Paris), on account of the 
weakness of the piers supporting the ^ dome. 
He erected numerous imimportant buildings, 
but is best known by his published vrorks. He 
continued the Couts cV A ixlutectiiTe of Jacques 
Francois Blonde! (see Blondel, J. F,), and 
published independently Diseours stir VAirciih- 
tecture (Paris, 1854, 8vo) ; Mmlessur^ VArcM- 
tecture eyi France et en Italie (Paris, ^ 1750, 
20 pis.) ; Essai sur F Architecture Tliedtrcde 
(Paris, 1782), etc. 

Y'ouvelle biographie generale; Lance, Diction- 
naire, 

PATTEN. A. A stand or movable sup- 
port, upon a number of which a building can 
be set without other foundation and without 
breaking the ground. In English law this w^as 
held to remove the building from the class of 
realty and, therefore, from the iimiiber of im- 
provements W'hich remain for the benefit of the 
owner. — (A. P. S.) 

B. A stand, support, or foot ; a term used 
loosely and without accurate signification in 
English. Thus, one authority uses it for the 
stand or foot of a weathercock ; another for the 
base course of a w’all, or the sill of a timber 
frame. 

PATTERN. A. A model made in some 
easily worked material, like wood or plaster, to 
serve as a guide in respect to form and dimen- 
sions in the laying out of any piece of wmrk 
in building requiring accuracy, or to facilitate 
correctness of outline in stoiiecutting or stucco 
wwk or carpentry ; especially to preserve and se- 
cure uniformity in continuous work like mould- 
ings ; to serve as a matrix in casting in plaster, 
rnetal, or clay ; or to secure correctness of repe- 
tition in all kinds of stamped and stencil work. 
The making of patterns for castings and for 
stonecutting constitutes a special trade, requir- 
ing unusual intelligence and special training. 

B. A design, considered as a unit, of which 
an idea can be given by a fragment; as a 
diaper pattern, or sprinkled pattern ; or, more 
in detail, a fleur-de-lis pattern. 

PAULUS ; architect and mosaicist. 

He made the altars, pavement, and mosaic's 
of the cathedral of Ferentino, Italy (1106- 
1110), and a pavement in the Vatican gardens, 
which is supposed to have come from the first 
basilica of S. Peter on the Vatican Hill. He 
probably built the cathedral of Ferentino, Italy. 
An altar in the church of S. Lorenzo at Terra 
di Cave, near Rome, bears his name and the 
date 1093. 

A. L. Frothingham, Jr., Eoman Artists in the 
Middle Ages, 
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innovation. He was knighted in 1851. He 
designed several important buildings and pub- 
lished many works on botany and gardening. 

Stephen-Lee, Dictiomnj of 2{amnal Bioq- 
raphy. 

PAZZI CHAPEL. (See Capella dei Pazzi.) 

PECKY. Showing the first symptoms of 
decay, said of timber 

PEDESTAL. A substnicture upon which a 
column, a statue, a memorial shaft, or the like, 
is elevated. It consists in Eoman architecture 
and its derivatives of a base or foot, a die or 


PAUSANIAS 


PAESANIAS ; traveller and historian. 

^ Whatever is known of Pausanias is gathered 

fioiii liis ■\\iitiogs. He was a contemporary of 
Hacliian, who died in 138 a.b., and was the 
author of the famous Description of Greece, 
an itineiar}' in ten books, whieli contains a de- 
scription of Corinth, Laconia, Messenia, ' Elis 
Aehaia, Arcadia,, Bceotia, and Phocis. 'it is 
erideiit from liis works that he travelled widely 
beyond the limits of Greece and Ionia. He 
describes a tomb in Jerusalem, saw the pyra- 
mids in Egypt, and visited the cities of Cam- 
pania and Eome. . Pausanias was writing his . 
fif til, book ill 174 A. D. 


PEDESTAL,: 


^ Introdnction to Frazer’s Translation of Fausa- 
BescnptHm Greece; Smith, Dictionary 
oj Diograiyiy ajid Mythology. 


PAVElffiHT. Primarily, a covering of 
leal or artifitaai stone or tile laid over the sur- 
face of a street, road, or the like. Hence, by 
exteiision, a floor covering of concrete, marble 
mosaic, tile, or the like. In this sense, applied 
only to large and important floors in public 
halls, corridors, etc. Tims, we speak of the 
mosaic pavement of a church, but the mosaic 
floor of a vestibule. 

^ Pebble Pavement. A pavement formed of 
closely set water-rounded pebbles, smaller than 
cobbles, used for light service as in courtyards 
and gardens; often the natural contrasts of 
colour in these pebbles were used to form pat- 
terns in a sort of coarse mosaic. This practice 
was common in the forecourts or doorway courts 
of mansions of the seventeenth and eighteenth 
centuries. 

Venetian Pavement. Same as Terrazzo 
Yeneziano. 

PAVEMENT LIGHT. Heavy glass set in 
a pavement to convey light to a cellar room or 
vault beneath; hence, usually, the same as 
Vault Light (which see under Light). 

pavilion, a. Originally, a tent or mova- 
ble habitation. 

B. A building more or less dependent on a 
larger or principal building, as a summer house : 
more especially, a dependent residential build- 
ing. 

^ O. A central, flanking, or intermediate pro- 
jecting subdivision of a monumental building 
or facade, accented architecturally by more elabo- 
rate decoration, or by greater height and dis- 
tinction of sky line, as in the pavilions of the 
Louvre in Paris. In this sense the term is 
used fora department, or group of wards, of a 
large public institution, as a hospital. 

PAVING. A. The process of laying a pave- 
ment. 

B. Same as pavement. 

0. Paving material in general. 
PAVONAZETTO. Same as Pavonazetto 
Marble, under Marble. 


PAX ROMANA, The Roman Peace. The 
contrast between the distracted and devastated ■ 
condition of the ancient work! and the peace 
brought to it at ^ the begqnning of the reign of . 
Au^istiis led to identifying peace and prosperity 
with Rome. Hence the term Pax Romana, 
^diicii was current even after the fall of the 
Empire. Contemporary with Horace'^s Carmen 
bmmlare, and the first 'monument by wliicli 
this fact is commemorated is the Altar of Peace of 
Augi^tus ( Ara Pacis), erected 1 3-9 e. c. in Rome, 
by the Senate, and one of the most notable 
works of combined sculpture and architecture of 
the.reigm of Augiistiis. Tlie altar itself stood ■ 
on a pJatform enclosed by a rectangular jiarapet 
j about 4 metres high, formed of ' shd.is eiirved 
on both sides. The basement and arehitrave 
I gought the total heiglit to over (i metres. 
Ihe slabs were arranged in two lines — a lower 
one with a decoration of vines and flowers inter- 
mingded wnth birds, and an upper one with a 
sacnficial procession headed by Augustus and his 
family, in evident imitation of the Parthenon 
iiieze. Both the figures and the bold, yet deli- 
cate, ornamentation are among the best products 
^ Greco-Roman art. The oniamentatiori of the 
Portico of Octavia and the Baths of Agrippa 
may be compared with this. In the interior, 
groups of pilasters connected by festoons hang- 
ing on bucranes support an architrave. In a 
niche or CGdicuIci opposite the one door appar- 
ently stood the figure of the Earth (Terra). 
Compare this entire idea with the early Pelasgic 
idea of out-of-door w'orship, of which it seems a 
survival. Other monumental altars were erected 
as centres of national worship under Augustus, 
for Gaul at Lyons and for Spain on the north- 
ivest coast. — Arthur L. Frothixgham, Jr. 

PAXTON, SIR JOSEPH ; landscape gar- 
dener and architect; b. Aug. 3, 1801 ; d. 1865. 

The son of a firmer, in 1823 lie entered the 
service of the Horticultural Society, which had 
leased the gardens at Chiswick (England) from 
the Duke of Devonshire. In 1826 he wiis ap- 
pointed by the Duke superintendent of tlie 
Gardens of Chatsworth. In 1836-1840 he built 
the great conservatory at Chatsworth. Paxton 
built the Crystal Palace of the great Exhibition 
of 1851, on the principle of a very large green- 
house, and deserves the credit of the bold 


■ , PEBIMEHT . 

aiifl a siirlifi-se, eoniice, or cap; and in 
ar«*liitceti!re h snlyect to especial canons 
of la’oportiori in relation to the column or pilas- 
ter which it .support'^. A eontiinioiis pedestal 
is (ailed a Podiuio. The term is commonly ex- 
tended to a, similar feature interposed at long 
iriterTuls a baliistrailc, even when iiot 'sup- 
pi’iniug a vase or tlie like. 

PEDIMENT. The low triangular gable fol- 
lowing the roiif slopes over the front and rear of 
a clas.>ic Innldiiig. It Is copd by a cornice 
of the same section as that of tlie entablature, 
jiiid in part in it ring with it. The triangular 
tyiii|Kiiiiiiii was the iieid in which was displayed 
typi<!:il sculpture in high relief or detached. ■ In 
tile neodassic styles the pediment -was often 
given a segimuital <jr iuo]*e elaborate form, 
instead «''>f triangular. It was also used to 
crown siilioriliiiate features, such as doors and 
windows, arid in such eases often called Fronton. 
(Comi'iart? Coronet.) 

PEDIMBNTAE. Eclating to, or of the 
nature «jf, a j>ediment ; found on a pediment ; 
designed to be used on a pediment ; thus the 
Niobe Groii|> in the Utiizi Gallery is pedimental 
seulpfciire. : 

PEDIMENTBD. Provider! w’ith a pedi- 
ment : cmistrueted in the form of a pediment. 
A pe(Iimented gahle is a gable of wiiich the foot 
of the eo])ing or cornice is connected with the 
opjKjsite foot by a horizontal string course, thus, 
in a measure, recalling the classic original. 

■ PEDRO' 'DB COMA (or CESCOMES) ; 

■ arctiitect. - 

Arfcording to m inscri]»tion on the wall of the 
presbytery of tlie catliedral of Lerida, Spain, 
Pedro "Was architect of that catliedral in 1203. 

Vifiaza, Jd/c/e/iic.v al .Dlv.i'toiumo hiatorico. 

PEEL ; PEEL TOWER, (See Pele.) 

PEEN ” check;. (See under Check.) 

PBEN JOINT. (See under Joint.) 

PELA. (See Laniberti, Niccolu di Piero.) 

PELASOIC ARCHITECTURE; BUILD- 
ING. In the ancient pre-Hellenic world, a 
third style beside the two styles of architecture 
current in the valleys of the Nile and Euphrates. 
This was less advanced and less ditferentiated 
artistically, but was diffused over a far wider 
territory and adopted by a greater variety of 
|:>eoples. It ruled the eastern and northern 
shores of the Mediterranean and all its islands. 
The bulk of the early population of this region 
'was called Pelasgian by the Greeks, and a part 
of it was termed by the other Eastern nations 
Hittite (sea Hittite Architecture). Abundant 
traces of this people are found even in Egypt, 
These Pelasgic tribes occupied Armenia and 
northern Syria, colonized Cyprus, Crete, and 
other islands, making their headquarters in 
Crete betw^een 2500 and 2000 b.c., and advanc- 
ing on the one side through Asia Minor, and on 
tlie other through Greece and Italy, of which 
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thev' occupied the greater part. Their art in- 
cluded the styles known as ^'.Egean,'’ ^'Pre- 
Mycemean,”- “Mycemean,” Post-Mycem-eaii,^^ 
and ^‘Homeric,” as well as ‘‘Early, Hittite.” 
The substantial identity everywhere of the cul- 
ture of these eiiiigraiits, although all were not 
of the same blood, is shown by arclneological as 
well as architectural remains. Even after their 
political power had been broken — in Asia by 
the Shemites (especially the Assyrians) and 
Arians ; in Greek lands by the Dorians ; in Italy 
by the Etruscans and Hellenes" — their archi- 
tectural traditions were so firmly established 
that their style was long perpetuated. In Italy 
the tribes of Pelasgic blood, such as Sabines and 
Latins, retained their autonomy the latest, and 
here also did the style continue longest. It is 
impressive in its massive .gi'andeur and rugged 
simplicity, and in the way its monuments are 
adapted to the picturesque natural sites and 
become a part, almost, of nature. 

The Orient. Never having been excavated, 
the Pelasgic cities of Asia Minor and Syria are 
still almost imknown, exce|)ting Troy, whose 
“ Sixth ” city (see Grecian Architecture) re})re- 
sents the highest local development of the 
Pelasgic style. At the opposite end of Asia 
Minor the province of Cappadocia has the Hit- 
tite capital Boghaz Ivoi, and other cities which 
fionrislied from about 2500 b.g., and have been 
made better known by Perrot and later by 
Ghantre. Nearly every province in Asia Minor 
shows works of tins early architecture. Caria 
has them at Assarlik and Myiidus, — the latter 
of very primitive Cyclopean style, and Assarlik, 
remarkable for its tombs with dromos. In 
Lycia are the ruins of Pinara and of Pidna, with 
interesting series of square towers. In Lydia 
are the tombs of Sardes, especially the royal 
tomb of Alyattes, wdiich rivalled the pyramids 
in circuit and height. Phrygia has fortresses 
at Pislimish-Kaleh, and a great variety of sacred 
and secular ruins of early date and great renown 
on and about Mt. Sipyios between Smyrna and 
Magnesia. It only re<j[uires excavations to make 
evident the monumental importance of this 
region for the pre-Hellenic age. 

Farther east was the Hittite confederacy of 
Syria. Hazar, in Galilee, is a fine example of 
its architecture previous to the Hebrew occupa- 
tion. Military architecture was even more 
highly developed than in Asia Minor, owing to 
the constant danger from Egypt and Mesopo- 
tamia. 

Islands. Pelasgic architecture was thor- 
ougdily diffused throughout the islands between 
Asia Minor and Syria and Greece, even in the 
smallest. It is singular that Cyprus, so soon 
, colonized and so highly civilized, has furnished 
so little early architecture. At Melos the Eng- 
lish school has been unearthing primitive private 
and sacred architecture. But it is Crete which 
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fiiniislies the earliest and most mimeroiis series. 
Gortjiia and Knossos, its greatest centres, 
Prmsos, Cliaiias-Lato, Itanos, Priansos, Ph«stos, 
Axos, Eleutlienia, and a host more of the hun- 
dred walled cities ineiitioiied by Homer, form 
such closely packed and, until now, practically 
untoiiclied groups, with extensi\’e ruins, as to 
show that here nnn’e than in any other part of 
the Pelasgie world lies the key to this civiliza- 
tion. Already the excavations of 1900 have 
begun to prove this fact. 

Greece. Tradition points to Thessaly and 
Arcadia as the great early Pelasgie centres in 
Greece; but the primitive ruins of Cyclopean 
and polygonal cities, especially numerous in the 
north, have been only su])erficial]y explored. 
The majority of discoveries have been on the 
famous sites of Argolis, such as Tiryns, Myceme, 
Argos, Mideia, Akipliio. In central Greece the 
structures of Arne (Lake Ccipais) are the most 
rfionumental ; while Attica is ever growing in 
importance as a late Pelasgie centre (Sparta, 
Menidi, Tiioricos, Athens, and several necropoli). 

Itahj. Pelasgie ruins are not found in Pied- 
mont, Liguria, Lombardy, Yeiietia, Emilia, or 
Upper Tuscany; in fact, not north of a line 
drawn from Leghorn across to Ancona. But 
in most of lower Tuscany, Umbria, Latium, 
Abruzzi, Campania, Apulia, Basilicata, Calabria, 
and Sicily their cities abound, over one hundred 
having been located. Of these Sicily and Cam- 
pania are least prolific ; Calabria and Basilicata 
least explored. South Tuscany and Latium are 
best known. We do not know in what relation 
these early tribes stood either to the Hellenes 
who displaced them on the south or to the 
Etruscans who occupied many of the important 
northern cities. (For separate sites, see Italy, 
Architecture of.) 

MegaUthic. The megalithic constructions 
of the Balearic Isles, of Sardinia, Malta, Gozo, 
Calabria, are to some extent a branch of Pelasgie, 
especially of Cyclopean, construction. Tlie simi- 
larity betw'een the sacred edifices of Malta and 
Crete is especially striking, (See Mediterranean 
Islands.) 

Classes of Monuments. The kinds of monu- 
ments thus far discovered are: (I) citadels 
(see Acropolis) ; (2) city walls wdth their towers, 
bastions, and gates ; (3) palaces of local rulers, 
one in each city ; (4) temples and shrines, 
sometimes as palace chapels, sometimes as sepa- 
rate structures; (5) private houses, either of 
grandees (villas) or of modest dimensions ; 

(6) subterranean vaulted chambers and passages, 
used either as tombs, treasure houses, cisterns, 
annexes, or in connection with sally ports; 

(7) forts, bridges, and other works of engineer- 
ing; (8) small detached settlements, farms, 
villas. 

General Cliaraeter of Pelasgie Art. While 
in architecture there is practical unity of style, 
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in other branches of art there is a great diversity. 
Cretan discoveries show that tliere during 
both the pre-Mycenaean Age (12tii Egyptian 
Dynasty) and the Mycemeaii Age (IStii 
Egyptian Dynasty) extraordinary perieetioii was 
reached in decorative %vork and other accessories 
— in fresco painting, stuccoes, sciiljdures, stone 
and terra cotta ware. In realism this art sur- 
passed contemporary w'ork in Egypt and Baby- 
lonia. While Troy lags far bchiml, the art of 
Myceiire and the rest of Argolis almost equals 
the earlier art of Kriossos. Every trace of it 
vaiiishe<l in the later Pehasgic art of Italy, where 
only the style of architecture remains uiiclianged. 

JfaferiaJs. The preference for hea\y stone 
construction is universal. However, crude 
brick was extcjnsively userl in Syria, Ca]tpadoeia, 
and Greece, though apparently i\ot in Italy ; its 
use was confined to inside buildings, shrines, 
palaces, etc., and its disintegintion aceounts for 
much of the disa})pearanee of architectural de- 
tail. Varieties of limestone were preferred by 
the builders to the softer stones that required 
much tooling. For decorative details it is 
probable that wood, at times with metal sheath- 
ing, was often used, for example in columns. 

Architect ural Forms. There is a great 
variation according to period. Spaces were 
covered in two ways ; either by wooden beams 
or by stone slabs. The palaces and houses un- 
doubtedly used the lighter forms ; even the 
lintels of the doors and the window frames were 
wooden architraves. The earliest city gates 
were spanned by wooden beams. When stone 
was used in the gatewxays four forms occur: 

(1) the plane architrave of a long single stone; 

(2) the triangle, either built up from projecting 
courses, or formed by sloping jambs ; (3) the 
middle form in which the narrower summit is 
crossed by an architrave; and finally (4) the 
true arch, seldom found and comparatively late 
(Boghaz Koi, Ferentiiio). These various forms 
are also used in subterranean and open galleries 
(Tiryns). Tlie true arch, requiring careful 
tooling and fitting, "was hardly ever used except 
with different materials from those of the Cyclo- 
pean or even the polygonal wu.)rk. For example, 
the bridge at Cora (Latium) is entirely polyg- 
onal except for the single bold arch, wdiich is of 
the same material and ojms quadratum as the 
double gateway of Ferentiiio. The use of vaulted 
chambers was common everywhere. They are 
used as cisterns, storerooms, and tombs (see 
Thoios; Tomb). The earliest chambers are 
both rectangular and circular; if rectangular 
they are covered by course masonry, each course 
projecting and being either left square or cham- 
fered ; if circular they are covered with a dome 
in the same fiishion, which thus takes an ex- 
tremely pointed outline. In this w^ay the form 
of the pointed arch and vault is reached, though 
not the construction. Multitudes of these strac- 
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tiire.s are ftrtind in eoiiiiectioii with all Pelasgic j 
ri'tie^ and iieeropoli. It is in tlieiu that we | 
have, until the present (Jretaii discoveries, been j 
best able to study the details of refined Pelasgic j 
eoiistnietioii and decora t inn. The most famous j 

are tiie royal tombs of Myceme and the thoios ! 
ai Orcliomenos : the iloor with its lions and 
foil! mils at the fonner and the carved ceiling of 
the hitter are thus far iiiiiiiiie in them class. 
Proto-Doric coliiinris have also been iouiid in 
Crete Iw Dr. Evans. The ty]>e of the megaron, 
or palal'C hail, is sometimes with supporting 
coliiiiiiis (c.[/. Troy), but the use of the column 
Sami', never to have btamme characteristic or 
coiiiintm. 

Cifks. Pehtsgir* cities were usually built on 
naturally strong hills (exceptions, at Tiryns, 
Boghaz 'koi), and were defended hj a fortress 
or acropolis. In (Greece, the fortified city is 
loiK’li smaller in extent than in Crete or Italy. 
The enceintes of Troy, Tiryns, and Myceme 
could all be placed witlnii the circuit of Norba’s 
w’alls, and two Xurbas could find room within 
Yetulonia, five miles in circuit. In Asia Minor 
and Greece, the main structure inside the acrop- 
olis was the royal palace. In Crete and Italy, 
with larger circuits tliere w’ere usually two 
monumental centres — sacred and secular — 
placed wherever possible on two hills, like the 
Capituline and Palatine at Rome. The origin 
of the city may be found in Crete, where small 
separate forts were first grouped together, and 
sometimes within a single wall for common 
defence. Then, as in a great city like Goulas- 
Lato or Pnesos, there are only three forts within 
the common enclosure. Tiiere were usually 
several encircling city walls ; sometimes con- 
centric, sometimes intersecting, but never more 
than three. Tlie walls were defended by pro- 
jecting circular or rectangular towers at the 
gates or accessible points. The gates them- 
selves are often deep ami double with a court 
and were supplemented ])y posterns connected 
with the interior by long vaulted passages 
(Bogliaz Koi, Korba, Alatri, Ferentino). Broad, 
well-graded roads, with heavy retaining avails, 
led up to the gates and connected the network 
of cities. They were protected at intervals by 
forts. In plan, these cities are an irregular 
oval, diftering essentially from the prehistoric 
ierremare, and the Etruscan cities which use a 
square plan, with two main streets at right 
angles like the Roman camp. In Italy there 
is one city where the lines of streets and side- 
walks, difterent classes of buildings, water 
supply and drainage, grading system in ter- 
races with huge retaining walls, plan of houses i 
a, lid temples, can be studied : this is Horba in 
Latium, recently surveyed by the writer for : 
the American School of Classical Studies in 
Rome, Similar work with excavations is being ; 
commenced in Crete by the IJngUsh, Preneh^' .] 
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■and Italian archeologists. For northern Syria, 
the Germans have uncovered a tyqfical Hittite 
city at Sendjirli, which lias two circular circuit 
w^alls with a hundred small towers and three 
gateways, some of them decorated with monu- 
mental sculptures. 

In Crete, the city of Goulas-Lato is even 
better preserved than Korba and is of far 
earlier date. There still remain the great gate, 
and its approach and outworks, the entire city 
wall with its ramps and tow^ers, the retaining 
w’alls of terraces, wi.tb stone houses and palaces 
often preserved to a height of 6 feet, with 
pavements and door jambs in place. It is nowr 
being sun’eyed, and will probably be excavated 
by the French. Thus fiir, Knossos has yielded 
the best results, although the English explorers, 
Evans and Hogarth, have had only one cam- 
paign of W' ork. The great Palace of Minos has 
been found to be sacred to Zeus of the Double 
Axe (Labrys ; hence Labyrinth, wiiich see) and 
to be the famous Cretan Labyrinth. Tlie rela- 
tions with Egypt are proved by a statuette of 
the 12th Egyptian dynasty. There are earlier 
stages of the palace below^ the level now being 
excavated, wiiich may date from about 2000 
B.c. The stonework of tlie chambers and 
passages is coated with gypsum, and either 
frescoed or decorated with painted reliefs. This 
great royal residence of the ruler of the island 
was not defended by any fortress. It lay, sur- 
rounded by the buildings of the city, which 
reached up to it from the lower level on terraces ; 
some are villas of considerable extent, enclosed 
by heavy walls, in part even earlier than the 
palace (pre-Mycenman). 

Styles of Constmetmu Certain common 
traits may have been developed before the emigi’a- 
tions. For example, the so-called ‘ ‘ Cyclopean ” 
construction, before the introduction of metal 
tools for quarrying and dressing stone ; also the 
use of bricks (especially sun-dried), adopted 
from the Babylonians and used in early Hittite, 
Trojan, and Mycenman palaces, though not for 
main outer walls of acropolis, city, etc. The 
distinctions that arose in various countries w^ere 
due: (1) to racial differences; (2) to local 
material ; (3) to individual development. 

The methods of wall construction can be 
roughly classified as folio w’s : (1) Cyclopean, of 
large unhewn blocks as tliey come from quarry, 
the crevices being filled either with chips or a 
smear of mud or cement ; (2) horizontal scales, 
also unhewn, in rough courses of small material ; 
(3) polygonal blocks dressed only where not 
exposed; (4) squared blocks dressed in same 
fashion; (5) polygonal blocks, and (6) squared 
blocks, both dressed on exposed as well as on 
other faces. There are many subvarieties. 
]^oughly speaking, these categories follow’’ in 
the chronological order indicated. Still, even 
when the Cyclopean blocks were used, there was 
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adiffe'eiice made Itetweeii. the outer, and miier 
Tsalls : tilt* teiiieiios and palace walls being of 
stones of mediiiiii size, md fairly uniform °ancl 
regular shape, thus leading to irregular horizon- 
tal com>.es. Later, when t,he wooden wedges, 
by which the Cyclopean blocks and horizontal 
, scales had been quarried and made ready for 
use, had been supplemented by metal imple- 
ments, which allowed of squaring and facing the 
Mocks, the older and easier roiidi methods \’ere 
coiitiiiiied. ill the outer walls, while the palace 
1.1*1113, sanctuaries, tombs, treasuries, cisterns 
and the like were eonstructed of tooled stones^ 
sometimes, polygonal, but more often in horb 
,, zontal .courses, because this was the most 
convenient iii^,short^ wall spaces, broken by 
openings. It i.s a mistake to siipp.ose that the 
use ^ of tooled polygons is earlier than that of 
similarly tooled course construction, for polyg- 
onal walls continued in use until long after 
Pelasgic artistic traditions had be- 
come obsolete. The famous polygo- 
nal wall at Bdphi (sixth century) ’ 
is unique for its archaistic use of 
sinuous lines, and the polygonal 
wall at Eretria is even later.' In 
Asia Minor the transition to the 
02 yus isodoMU'M is shown in such 
course constraction with oblique 
joints as the walls of Isionda in 
Pamphylia. Archaistic use of 
polygonal above with o^nis iso- 
clu/iWiihiii w> shown at Cnidus, in 
Lycia and Akarnania, and even 
earlier in the fortifications with 
curved towers near lasus ; while 
it occiins in Latium as late as the 
close of the Roman Republic. Of 
genuine early polygonal masonry, 
the finest examples in Italy are 
the citadel of Alatri and the walls 
of Segni, R"orba, and Ferentino, 
dating probably between 1000 and 600 b.c. 

— Akthltr l. Feothixgham, Jr. 

Scliuchhardt, Schliemann'^s Excavations, etc. : 

1 errot and CliijDiez, Histoire de VArt dans VAn- 
’ Ohantre, Eiriest, in Xo^tveUes Archives des 
Misswns scientifiques (Voi. VII., 1897); Papers 
in Archfeological Periodicals, as the American 
Journal oj Archceologif. 

PELB ; PELE TOWER. Along the Scotch 
and English border, a small fortified tower or 
keep, common from the early lUddle Ages to 
the seventeenth century, ft was the manor 
house of those districts, and as such formed a 
place of refuge for tenants and neighbours. 

PBIiLEVOISOT (PEIiIiEVOTSIH), GUECi- 
EAEME; architect ; b. 1447, 

Dec. 31, 1506, he was chosen to construct 
the new tower of the cathedral of Bourges, 
France, under the direction of Rlchoias Byard 
and Jean Ohesneau, and in 1515 was made 
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sole director of the works at the cathedral. In 
1522 he rebuilt the Hotel Dieu at Bourges. 

Chennevieres, Archicesde V Art frara;ail 

PELOURINHO. A monument erected in a 
public square of a Portuguese city as a sign that 
the corporation has been invested with miiiiici- 
pal rights;- it has usually the form of a decora- 
tive column standing on a platform, 

^ PEH . An instrument for drawing or writing 
with ink or other coloured fluid. ^ 

Bow Pen. (See Bow Compass, under Com- 
pass.) 

Compass Pen. A pen made like a ruling 
pen and fitted to a pair of compasse.s, fur de- 
scribing circles in ink. (See Compass ; Draw- 
ing Pen, below.) 

Bottiiig Pen. (Sec iJmwmg Pen, B, below.) 

Drawing Pen. Any pen for use in draw- 
ing ; specifically : — 

A metal pen of the usual form, but gen- 


Pele Tower, 


The undefended 


ON THs English and Scottish Bokdee: Avdon 
J lALL, JSiORTHUMBEKLAND. 

doorways opened into the base-court, of which the hiffh wall is 
now destroyed. 


eraily harder, and having a sharper point, for 
free-hand drawing. (See CrowquilL) 

B. An instrument for ruling lines in me- 
chanical drawing when guided by the edge of a 
square, curve, or the like. In its most common 
form it has two thin, elastic, metal blades, fixed 
face to face in a handle, of which they form the 
prolongation. The blades are precisely the same 
in shape, and have exactly corresponding rounded 
points, between which the ink is retained by cap- 
illary attraction. The distance between the 
points can be adjusted by means of a screw, 
which thus regulates the thickness of the line 
to be drawn. 

A double drawing pen has two pairs of such 
blades, with a third screw, by which the two 
pairs may be adjusted, so that two parallel lines 
may be drawn at a given distance apart. 

A dotting pen has, between the points of the 
blades, a small wheel, the circumference of which 
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is inijnitol iit inlen-iils, so that, when travelling 
ovn-the i.u].er. it will .le.-c-ribe an interrupted, 

br.ikeii, or .lotted line. ^ „ „ 

Tillin g PbII. StilllG tlS IB^ i 611j -O. 

Kailroad Pen. A iloiilile drawing pen for 
two luirallei liiie.s, and used for draw- 
ing ruid'.nid (See Drawing Peri, B,) 

’^Riglrt Iiine Fen ; Ruling Pen. Same as 
Dniwiii'i Fen {B\ aliove. 

PBHARIA. Ill Roinan antiquity, a store- 
room ; or, as some modern writers think, a small 
and unimportant deeping room opening on a 
Oiiirfc. 

PBHCIL. A. A small hmsli for writing or 
paiiitiiig, siioh in European eomitries, are 
made of cama FsAuir sahleiiir, and the like, ami, 
ill the Ea.d, of diderent vegetable fibres, 

B, A i.iieee of lead, plumliago, elialk, or other 
soiiiewliat hard nubstanee, hy which a mark can 


bottom of a keystone, or 
the end of a post of a 
roof truss extended be- 
low the tie beam. 

C . A hanging oriia- 
iiiental object of any 
sort; applied loosely to 
hanging lamps and lan- 
terns (see also Corona), 
votive offerings in 
churches, and the like. 

PENDBHTIYB. A. 

: A piece of masonry con- 
; stniction for filling in 
the space in the re- 
entrant angle of two 
walls, beginning with a 
; point or line at the bot- 
■ tom, and forming a con- 
\tinuous, more or less 
triangular surface slopiii 
as it rises, until it ends 






Pexdant of FAH' 
Vaulting ; Henry 

THE S E V K N T H ' S. 

Chapel, Westmin- 
ster ; A.D. 1510. 

g or curving outward 
at the top in an arc. 







Penbant: Window’ Head cut into Resemblance 

OF Two Arches, with Pendant instead op 

MULLION. . 

be made, whether set in a wooden case or a metal 
holder, or not. 

PENCHi (v. t,). A, To produce or describe 
(as a line) with a pencil. 

B. To paint, or otherwise embellish, by means 
of a pencil ; thus, joints in brickwork are often 
]>enciiied in wiute. 

PEND. In Scotland, an arched roof of ma- 
sonry, not groined ; hence, a vaulted or arched 
passage through a block of buildings. In the 
latter sense sometimes in the plural, as the 
Pends. 

PiaCDANT; PENDENT. J. Anciently, 

a pendentive. 

B. A fixe<l hanging ornament, frequently 
richly sculptured ; usually the projecting lower 
end of a member or a piece of construction, as 
the bottom of a new^el below a ceiling, or the 


Pendant, 17th Century, at Schloss Kalmar, 
Sweden. 

of a horizontal circle or a straight line, in order 
that a square or polygonal room may be covered 
by a cupola of circular plan or having more 
sides than the room. The simplest and typical 



Pendentive, Fig. 1. 

form is the Byzantine, or spherical, pendentive^ 
Fig. 1, the surface of which is part of a sphere' 




whose diameter is tlie . diagonal of tlie square 
to be covered. .This half square, or cupola, is 

^ supposed to be intersected 

by four equal barrel vaults 
whose diameter or chord is 
. the side of the square, or by 
\ four vertical planes, and by 
“ ^ 3 ^ horkoiital plane tangent 

resulting 

semicircles. What is then 
/ I' ' \ left of the surface of the 

! I i ] sphere makes the surface of 

\ ; ■ j four pratdeiitives, intended to 

carry a snudler cii]>ola whose 
, ■ diameter is that of the square 

PeKBEKTXVE, , 1 1 1?* 0 4 

Fig. 2. cu’^'ered, Fig. 2. As 

the peiideiitive is most com- 
moldy built in the spandrels of large arches, 
which pierce the walls of the room to be cov- 
ered, so it quite commonly starts at a point 
above the springing line of its supporting arches, 
ill which case its surhice is part of a sphere 
whose diameter is greater than the diagonal of 
the square. It may also start from a line or a 
small circular arc, instead of a point, the cor- 
ners of the square being cut off, as often occurs 
in Renaissance buildings, the diameter of the 
sphere being then less than the diagonal of the 
square. 

It is evident that by means of spherical pen- 
dentives a dome may cover not only a square, 


and the pendentives are run together aljove the 
ridges of tlie. smaller vaults, and continued so 
up to the level of the ridge 
of the larger, the diame- 
ter of the covering dome 
being then that of the 
smaller. In the second, / ^ '\ 

the side,- or narrower, Li —Li 

vaults are stilted so that 

their crowns are level with 

those of the main, or / ff'/ 

larger. The origin of the | j'lj \.;'j j 

pendentive which we call \ i \\ ji' j / 

Byzantine' is not clear. \{ 

There are apparently one . 

or two Roman examples "" 

of it, as in the temple of Pe,m)entivb, 
Minerva Medica, Rome; 
but it is -quite certain that its general use occurs 
first in the early Christian architecture of tlie 
East, whence it spread to the M"’est. It is veiy 
rarely found in the Gothic period, but is coni- 
iiion in the Renaissance. For a fuller discus- 
sion of the forms see Sir Gilbert Scott’s iec- 
tuTQB on MeduMixd ^ 

Architecture^ ToL L-_.„| jllZI T 

II., and Yiollet-ie- j-- 

Duc’s Dictionnaire 

Rciisomie. ■ 

B. Less accurate- 
ly, any. device for 
making the transi- 

tioii, internally, from 1 1 rrpy l — p 

the corner of a square ■ ‘ .r, ' « 

A Pendentive, Fig. 7. 

or polygon to a 


Y>^ PLAN 

■ Pendentive,- Fig. 5. - ^ - 

but a triangle or a polygon of any number of 
sides, or a rectangle, and examples of hexago- 
nal, octagonal, and sixteen sided occur. There 
is a peculiar form, Fig. 5, in the baths of Cara- 
calla, Rome, in the angles of an octagon, faced 
with hrick, and doubtless once plastered over or 
covered with marble. It starts with two straight 
lines, at an angle of 135*^, which, as they rise to 
describe the surface, become curved, obliterate 
the angle, and merge into an arc of 45® at the 
top. In the case of a rectangle which is not 
a square there are two methods of forming the 
pendentive. In the first, Fig. 6, the intersect- 
ing vaults are in pairs of different diameters, 


Pendentive, Fig. 8. 

A lintel, or several lintels, laid across the an- 
3, Figs. 7, 8. Common in tombs in India, 


, . FENDEHTIYl] , 

forming an octagon, sLirmoimtecI by a sixteen- 
sided polygon,. which carries a cone. 

Corbel courses, 
p->- ' I ' j. 'I I Fig. 9. Common in 

„ ,,, Englandas the sup- 

.J_ -L port of the four non- 
. cardinal sides of a 
. J square tower which 

■ ^ ^ 
pZcme ■ surface, Fig. 
— -t— r"- ^ 10 ^ Qf an , in- 

verted pyramid. An 
, Penuentive, Fig. 9. , example occurs 
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at Latakieh, carrying a dome. (Be VogM, 
Syrie Oentrale, VoL I, p. 76.) 




Penbbntive, Fig. 17. Pendentive, Fig. 18. 

Fig. 13 is a part of a cone, tan-shaped, spheri- 
cal, or spheroidal. Fig. 14, domical, S. Julia, 





/Vi 







Pendentive, Fig. 10. 


Pekdentive, Fig. 11. 


Pendentive, Fig. 12. 


A solid with a cyZfntfricaZ surface, Fig, 11, Brescia. Fig. 15, domical, theoretically a vari- 
Spoleto. ation on the preceding made by carrying up 

A solid with a co?rfcaZ surface. Fig. 12 shows the walls until they intersect the half dome, 

but really an earlier form. Fig. 16, with a 




Pendentive, Fig. 13. 


^ 

Pendentive, Fig. 14. 





I ] p I I I — ' — Pendentive, Fig. 15. 

' ‘ I r ' I ' 1 ' t — 

Pendektivb, Fig. 1G. Segmental dome. Fig. 17, fan-shaped, from 

Limburg Abbey. The form, starting from a 
the half of a right cone. Very common in point, is common in French Romanesque. 
French Romanesque, and known as a trompe. Fig. 18, cell-shaped, developed from Fig. 14. 
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Penbentive, Fig. 19. 




Fendentive, Fig. 20. 




Fendentive, Fig. 21. 


Arches, simple or compound, generally called 
•squinches. Fig. 21 is a common arch, whose 
soffit is cyUnclricaL Fig. 22 shows a splayed 
arch, whose soffit is a conical surface. Fig. 23, 
an arch whose soffit has an elliptical curve on one 
face and a circular on the other, the ridge being 
level, and the surface of soffit conoidaL Fig. 24, 
.a series of chamfered or moulded arches. Fig. 25 


n 


PBISTDENTIVE' 


S Fig. 19, a transitional 
form, beginning at the 
spring as a conical, 
and passing into a 
domical surface. It is 
quite comm on in 
Fx'ench Romanesque. 
Fig. 20, a barrel vault. 

Penbentive, Fig. 19. ^ Byzantine form. 

Uommoii m >Saracemc 
architecture, but the construction is obscured 
by stalactites or honeycomb ornamentation. 





Penbentive. Fig. 22 



Penbentive, Fig. 23. 




Penbentive, Fig. 24. Penbentive, Fig. 25. 






Penbentive, Fig. 26. 


is from a tomb at Old Delhi, India. Fig. 26, 
segmental arches, with splayed or conical soffits. 













Pendentive, Fig. 30. 


it ; Spanish, Gothic. Fig. 30, a combination 
of cylindrical, arched, and conical. 

— Charles Babcock. 


SECTION 

Pendentive, Fig. 28. 

28 is the half of a cloistered vault with an arch 
in front of from the abbot’s kitchen at 


Pendentive Bracketing: Con- 
jectural Restoration oi^' 
Roof of an Assyrian Cupo- 
la, THE Forms suggested 
BY Moslem Work. 


PENDEN- 
TIVE BRACK- 
ETING ; COR- 
BELLING. 

Corbelling in the 
general form of, 
and discharging 
the office of, a 
pendentive. The 
term is extended 
to include the 
apparent con- 
struction, com- 
mon in Moorish 
and other Mo- 
ha ni m e d a n 
styles. (Com- 
pare Honeycomb 
Work ; Stalac- 
tite Work) 
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PENDICE. Same as Pentice. , 

PENETRAIiIA (pi. n.). The innermost 
parts of a building, as the inner chambers ; 
hence, in particular, a sanctuary ; especially in 
Pi,oman dwellings, the priyate chapel or sacred 
chamber in which the of a household 

were enshrined. 

PENITENTIARY. A. A place for ihp 
performance of penance ; a small building in a 
monastic or conventual establishment in which 
a penitent confined himself or was confined. 
That part of a church to wdnch penitents w-ere 
committed during the service. 

B. A prison in which convicts are confined 
for pimishment or reformation (see Prison). 

PENNBTHORNB, SIR JAMES ; archi- 
tect ; b. 1801; d. Sept. 1, 1871. ■ 

He was a nephew of Sir John Nash (see 
Nash, J.), and studied also w'ith A. Pugin (see 
Pugin, Augustus). He visited France and Italy. 
In 1832 he was employed by the commissioners 
of metropolitan improvements (London) to 
devise plans for New Oxford Street, Kensington 
Palace gardens, Victoria, Kennington and Batter- 
sea parks, the' .Chelsea embankment, etc. He 
built in London the Museum of Economic Geol- 
ogy, the Stationery Office, Westminster, the west 
wing of Somerset House, and made many improve- 
ments in Buckingham Palace. His most notable 
work is the building for the U niversity of London. 

Stephen-Lee, Dictionary of Xational Biography. 

PENNETHORNE, JOHN; architect; b. 
Jan. 4, 1808; d. Jan. 20, 1888. 

A younger brother of Sir James Pennethorne 
(see Pennethorne, James), In 1830 he made a 
journey through Europe to Egypt. He wms the 
first to observe the curvature and optical refine- 
ments of the Parthenon ; and he also observed 
the curvatures of the temple of Medinet Haboo 
in Egypt. In 1844 he pulJished privately a 
pamphlet entitled The Elements and Maih.e- 
onatkxd Fri^iciples of tlte Greek Ardiitects 
and Artists, in which he set forth a theory of 
optical corrections. Mr. F. C. Penrose contin- 
iiQd these investigations in 1S4G, and pn])lishcd 
his Frinefles of Athenian Architecfnre in 
1 851 (1 vol. f dio). Pennethorne’s great work on 
The Gernndnj and Optics of Ancient Archi- 
tocUvre was not publisluMl until 1878. He pub- 
lished also a paper in tlie Transactions of the 
Royal Institute of British Architects (1878- 
1879) on The Connection hetioeen Ancient xht 
and the xincient Geometry, 

Stephen-Lee, Dictionary of Xational Biography. 

PENN PIT. In Great Britain, a primitive 
dwelling under ground or nearly so ; the pit ex- 
cavated. for the purpose being roofed at the level 
of the surface or, later, somewhat above. (Addy.) 
(See Pit Dwelling.) 

PENTASTYLE. Consisting of five col- 
umns, or having a row of five columns in front ; 
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said of a portico or of a building. (See Colum- 
nar Architecture.) 

PBNTASTYLOS. A peiitastyle building. 
The term is modern, made up to correspond with 
hexastylos, octastylos, etc. 

PENTHOUSE. A. Primarily, a roof of 
only one slope ; hence, by extension, — 

B. A small building or shed with such a 
roof. Ill modern times used attributively, as a 
penthouse roof. Sometimes written Peiihouse. 

PBNTICE. Same as Penthouse; •written 
also Pendice, Pentise. 

PBPBRINO. A volcanic conglomerate of 
ashes and gravel found in considerable quanti- 
ties in the x4.1ban Hills, near Rome, and much 
used in and near Rome in ancient and iiiodern 
times. The name is given to other conglomer” 
ates found elsewhere in Italy ; as it is suggested 
by the resemblance of the black spots to pepper- 
corns. 

PER AC. (See Duperac, Etienne.) 

PERCENTAGE CONTRACT. A contract 
in which the builder binds himself to furnish 
mateiial and labour at market rates in the con- 
struction of a building according to plans and 
specifications, his remuneration being strictly 
confined to a stipulated percentage on the 
value of such labour and material The main 
theory of such a contract is to give to the 
designer a more complete control over the work 
from day to day. (Compare Day^s Work.) 

PBRCIER, CHARLES ; 'architect ; b. Aug. 
22, 1764; d. Sept. 5, 1838. b' 

Percier was a pupil of Antoine Francois 
Peyre (see Peyre, A. F.), in whose atelier his 
association with Pierre Fontaine (see Fontaine) 
began. He was employed also by Chalgriii 
(see Chalgrin) and Pierre Paris (see'Paris, P. A.). 
In 1786 he won the Premier Grand Prix de 
Pome in architecture. He supported himself 
during tlie Revolution by designing furniture 
and decorations, introducing antique motives 
from Rome and Pompeii. This may be tii ought 
the beginning of the so-called style empire, 
popular tlirougliout Europe in the early years of 
this century. In 1794 Percier and Fontaine, 
aiding together, replaced Pierre Paris in the 
direction of the decoration of the Opera in Paris. 
Between 1802 and 1812 they had charge of the 
Louvre and Tiiileries. They restoriMl the colon- 
nade of the Louvre (see Perrault, Claude), and 
completed the upper story of the l3uildings on 
the court. At the Tuileries they constructed 
the chapel and theatre, and the buildings adja- 
cent to the Pavilion Marsan in the newdy 
opened Rue de Rivoli. They designed the Arc 
de Triomphe du Carrousel, and the great stair- 
way of the Museum of the Louvre which was 
removed by Napoleon III. They designed 
residences in Antwerp, Brussels, Yenice, Flor- 
ence, and Rome. Percier retired from the 
association with Fontaine in 1814, He pub- 
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1 vol. folio) ; Clioix des plus dMhres Maisonsde 
plaisance de Rome et de ses environs (1809-> 
1813, grand folio); Recueil des decorations 
mUne^iTS (Vum, 1812); etc. 

Rouvelle biographie gmerale ; Lance, Diction- 
naire. 

PERCLOSE. Same as Parclose. 


lislied RestauraMon de la Colonne Trajmie 
(1788), and, in association with Fontaine, 
Rcdcds, 3f(dsons ef autres klifices de Roms 
Iloderne (Paris, 1802, folio) 
decorations executees dans Veglise Notre- 
Darne et au Ghamps<le-3fars (Paris, 1807, 




■ PERGAMENE ARCHITECTURE. That 
of Pergamiim or Pergamoii, a city of Mysia in 
Asia Minor, an important centre of Greek 
ciYilization and art after the time of Alexander. 
(See Grecian Architecture.) 

■ PERGOLA; PERGOLO. A sort of arhoiir, 
common in formal Italian gardens or on ter- 
races connected witli Italian villas ; formed of 
a horizontal trellis, vine-covered, and supported 
by columns of stone or posts of wood. A plat- 

“ form or balcony so protected. The Latin form, 
pergiila, is sometimes used in English for such 
an arbour. 

PERGULA. In Latin, a particu- 
lar member of a larger building, espe- 
w daily of a house, as to the nature of 
§ which modern writers differ. Man’s 
Pomp>di and Pauly’s Real-Encyclo- 
pediSf make it an upper and slighter 
construction, a balcony, bay window, 
or light wooden gallery ; especially 
the upper story of a shop, as in Pom- 
peii, where the small shops enclosed 
within the insuhs (see Insula), have 
often upper tioors connected with 
them; much as, in Paris, the shop- 
keeper’s family live in the Entresol. 
By extension, a shop in either sense, 
for selling or w'orking ; a Bottega or 
Studio. — R. S. 

PERIBOLOS. In Greek archi- 
tecture, a wall enclosing consecrated 
grounds, generally in connection with 
a temple. The area so enclosed. In 
the Middle Ages, the wall enclosing 
the choir, the atrium, or any other 
sacred place ; or the other walls sur- 
rounding the precinct about a church, 
and forming the outmost bounds al- 
lowed for refuge or sanctuary, 
PBRICOLI, NICCOLb DEI. 
(See Tribolo.) 

PERIDROMOS. The narrow 
passage around the exterior of a 
peripteral building behind the envel- 
■ oping columns. (See Peripteral.) 

PBRI3JTO DEL VAGA. (See 
Buonaccorsi Pierino.) 

PERIPTERAL (adj.). Sur- 
rounded by a single range of coliuniis. 
Said of a building, especially a tem- 
ple. (See Columnar Architecture.) 

PERIPTEROS. A peripteral 
building (Vitruvius). 

PERISTALITH. A circle or 
cincture of upright stones, surrounding a burial 
mound or barrow. 

PERISTELE. One of the monolithic up- 
right stones in a peristalith. ‘ 

PERISTERIUM. The inner or second 
ciborium ; the Greek term for a hanging taber- 
nacle, — G. 0. 
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PERISTYIjAR (aclj.). Siirromicled by col- 
uiiiiis ; having, or pertaining to, a peristyle. 

PERISTYLE. A range 
or ranges of roof support- 
ing columns enveloping the 
exterior of a building, as 
of a peripteral temple ; or 
surrounding an internal 
court of a building, as in 
the Peristylium of a Greek 
or Roman house ; or form- 
ing a covered ambulatory 
or open screen around any 
large open space, partly or 
wholly enclosing it. Also, 
by extension, the space so 
enclosed. (See Columnar 
Architecture.) 

PERISTYLIUM; 

PERISTYLUM. Same 
as Peristyle ; the original 
Latin word taken directly 
from the Greek. By iarnil- 
iar extension in Latin writ- 
ing, the enclosed garden of 
a large Roman house, form- 
ing a court wholly or partly 
surrounded by occupied 
buildings, and having a colonnade on at least 
three sides. 

Rhodian Peri- 
stylium. According 
to Vitruvius, one in 
which one side is 
higher than the 
others. This form 
is supposed by some 
to imply a second 
story colonnade on 
that side, the upper 
story corresponding 
to the second story 
of rooms. 

PERPEND. (Evi- 
dently derived from 
the French par- 
palng.) A, A 
throughstone ; a 
bondstone passing 
through the whole 
thickness of a wall 
and showing on both 
sides thereof, espe- 
cially in a wall of 
squared stones or 
ashlar. A perpend 
wall is a wall com- 
posed entirely of such 
stones. Keeping the 
perpend is a phrase 
formerly used by 
masons, referring to 

lOX 





Perpenbicular Architecture : Earliest 
Tracery ; Edington, Wiltshire, a.b. 
1361 . 



Perpendicular Architecture: Late Tracery; 
King’s College Chapel, Cambridge, 


, PBRPENDICULAB ^ 

keeping the vertical joints over one another in 
the alternate courses. This use, however, seems 
to he derived from per- 
pendicular. 

B. A vertical joint in 
masonry ; especially in 
brickwork, in which, when 
of good workmanship, these 
joints are supposed to make 
regular lines perpendicular 
to the beds. 

PERPENDICULAR 
ARCHITECTURE. That 
English style which is char- 
acterized by perpendicular 
lines in the common use of 
that term, more strictly, of 
vertical lines. The term 
was introduced by Thomas 
Rickman for that style of 
English Gothic architec- 
ture which is characterized 
by window tracery having 
straight stone miillions, 
carried vertically not only 
in the lower parts of the 
window, and dividing the 
lights one from the other, 
but in the decorated, traceried top itself. The 
style may be considered to begin in 1370, and it 
never wholly disap- 
pears so long as 
Gothic influence ap- 
pears in English 
architecture, which is 
until a very late 
period. (See Eng- 
land, Architecture 
of.) — R.S. 

PERPENDICU- 
LAR, RESTOR- 
ING- TO THE, The 
act of correcting a 
building, or part of a 
building, which is out 
of plumb, as in a wall 
or pier, a tower or 
spire. This is accom- 
plished in various 
ways, according to 
the peculiar condi- 
tions of the case : by 
the distributed press- 
; ure of" lieavy.,, balks:' ' "/ 
of timber applied in 
the form of props or 
struts against the 
affected wall or pier^ 
and bearing at bot- 
tom against immov- 
able points and 
actuated by jack- 
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PERH3&AL, JEAN (JEHAN DE PARIS) ; 
b. 1463; d. about 1529. 

As early as 1486 he resided at Lyons, France. 
March 25, 1493, he commenced tlie church of 
the Cordeliers in that city, and in the same 
year was charged with the restoration of the 
arches of the Font chi BJidne at Lyons. In 
1494 he accompanied the expedition of Charles 
YIII. into Italy. In 1499 he was contrd- 
leur gmercd cles bdthnents of the city of 
Lyons. For Anne, queen of Louis XII., he 
designed the monument of Francois II., 
Duke of Brittany, for the cathedral of 
Xantes, which was executed by Michel Co- 
lonibe (see Colombe, M.), 1502-1556. In 
1505 lie was conimissioned by Marguerite 
d’Autriche to make the plans of the monas- 
tery and church of Brou at Bourg-en-Bresse 
(Eiire-et-Loire), and in 1510 was made con- 




Persian Architecture, Part I. : Platform and Ruins at Prrskpolis. 


screws ; or by pulling it into place by the use 
of turn-buckles in heavy iron rods or bolts ; or 
by the driving in of steel wedges in the joints of 
the niasonry ; or by iron rods put in place when 
very hot and exerting a drawing power by 
contraction while cooling; or by a combination 
of these devices. 

PERRAELT, CLAEDE ; physician and 
architect; b. 1613 (at Paris) ; d. Oct. 9, 1688. 

Claude Perrault was a mathematician, scien- 
tist, and practising physician, who acquired a 
taste for architecture. In 1664 Louis XIV. 
undertook the construction of the eastern facade 
of the quadrangle of tlie Louvre (Paris). The 




View from the east, that is, from a point below and to the left of A in the plan. On the left are the winf^ed human-headed bulls 
of the propylaea B in i>l:in. The eolumns are of the so-called liypostyle hall of Xerxes Aon tlie secoml platform. 


designs made by Levau (see Levan) not being 
acceptable, a scheme was elaborated by Bernini 
(see Bernini), which was begun Oct. 17, 
1665, and soon afterward abandoned. Before 
the arrival of Bernini, Perrault had presented a 
plan for the building, which was rejected at the 
time ; but this was presented again in 1667 and 
accepted. This building, forming the eastern 
side of the great court, and having on its outer 
face the famous colonnade of the Louvre, was 
completed in 1674. The southern facade (the 
river hu^ade) was also built by Perrault. These 
buiklings were not actually roofed over until 
1755. (See Gabriel, J. A.) 

Lance. D iction naive ; Baucbal, Dictionnaire; 
Abbe Lambert, Histoire cht Begne de Louis XIY* 
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trdhicr of the works. In 1513 he was replaced 
at Brou by the Flemish arriiitect, Ya,n Boghem. 

Char vet, Lyons ArUstiqm, Notices hiograpk- 
iques; Oliarvet, J'eaw Ferrkil; Dupasquier/iYoir^J 
Dame, de Brou. 

PERRON. A flight of steps, includiug plat- 
form and parapet, forming approacli, as to tlie 
entrance door of a house or public hall ; usu- 
ally out of doors, but occasionally in an outer 
vestibule, or the like. (Compare Stoop.) 

PERHONET (PERONET), JEAN RO- 
DOLPHE; engineer and architect; b. Oct. 8, 
1708 (at Suresnes, France) ; d. Feb, 20, 1794. 

He was educated as a military engineer, but 
abandoned this profession for architecture. In 
17,45 he rebuilt the choir and spire of the cathe- 
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PERHIA 


A specimen of Moslem architecture iu that 
country. Courtyard of the great Mosque of Te- 
heran, which dates from the sixteenth century of 
the Christian era. The decoration is almost wholly 


in richly coloured enamelled earthenware tiles: a 
manufacture in which the Persians have always 
excelled. 



PERSIAN ARCHITBCTUEE : 

Khan, do not alter the national character of 
the Persian Mohamniedan art. (For these siih * 
jects see, in the following order, Persian ilrchi- 
tecture, Part I. ; Parthian Architecture ; Persian 
Architecture, Part II. * Persian Architecture, 
Part III.) 

PERSIAN ARCHITBGTIJRB ; Part I. 
The origin of the architecture of Persia must 
be sought for in that of the two countries con- 
quered bj her, viz., Babylon and Media. From 
the former she derived the raised platform, or 
terrace, on 'which her palaces were built, — the 
broad flights of steps which led up to them and 
to her palaces, — and tlie winged bulls which 


PBRSEPOLiITAN' ARCHITECTURE 

dral of Alencon (France), %vhich had been de- 
stroyed by fire in 1744. In 1747 he was made 
director of the E cole cles Pants et CJiaitssees, 
Paris, founded in that year. In 1748 he began 
wdth Hippeau the great bridge at Orleans, 
France. In 1763 he replaced Hippeau at his 
death as premier mgmieur du roi. He de- 
signed the bridge at Nantes in 1764, the bridge 
at Nogent-sur-Seine in 1766, the bridge at 
Neuilly (Paris) in 1768, and the Pont Louis 
XYI. (now Pont de la Concorde) in 1786. 
Perroiiet held the office of inspecteuT general 
€t prernier ingenieur des pants et cliaiissees dit 
Togaume. He published DescripMon des pro- 
jets de la, constnio 
Uon des pants de 
NeuilhL de Nantes. . 

dt Orleans et aiitres, 
etc. (Paris, 1782- 
1783, 2 vols. folio; 
supplement, 1 vol. "•••: j 
folio, Paris, 1789.) 

Bauchal, Diction- (j 

naire. 


PERSEPOLITAN ^ 

ARCHITECTURE. S 

(See Persian Archi- ^ 

tecture.) 

PERSIA, ARCHI- 
TECTURE OP. (See m 

Persian Architecture.) x 

PERSIAN ■ AR- m ^ d 

CHITECTURE. That m 11 ^ 

of the lands incliided J 

in the modern king- % sS 

dorn of Persia, and S ^ ^ ’ 

those immediately ad- 
joining which have re- 

ceived and retained Persian architecturb, Part I. : 
Persian artistic infiu- The white surfa 

ence. Thus, although a Landing of stairs from town to platform, 
the great empire of gropylaea on the first 

'Cyrus reached the stairs leading to second plate 
Mediterranean, it left ^ So-caiiedhypostyie haiufX 

but little impression 

upon the architecture of Asia Minor and 
Syria ; while within the boundaries of mod- 
orn Persia that influence is still easy to 
study, and to judge, at least in part. Archi- 
teetiirally, Persia may be considered under (1) 
the rule of Darius, Xerxes, and their succes- 
sors, about 500 to 334 b.c. ; (2) the rule of 
Alexander and his successors, beginning . 334, 
an epoch not identified with known buildings 
of importance in this region ; (3) the Parthian 
rule in the second and third centimes a.b. ; 

(4) the kingdom of the Sassanians, 226 a.i>. 
until the Moslem conquest; (5) the Moslem 
rule, resulting about the ninth century in an in- 
dependent Mohammedan kingdom. The lateF 
conquests, as by the Seljuks and by Jenghis 


flanked the portals of her Propylon. To the 
Modes she owed her porticoes and halls of col- 
umns. Media being a country abounding in 
timber, the supports of her peristyles > and halls 
were all in that material, protected and deco- 
rated with plates of the precious metals in thin 
laminae (Polybius). These,, columns in Persia 
were copied in' stone. The Persian column, 
twelve or more diameters in height, is a copy 
of a wooden and not a stone support, and the 
rich decoration of the campaniform base and 
the capitals with their vertical volutes on each 
side suggest a metallic origin.^ The bracket 

1 In his report on the investigations at Assos 
1881, Mr. T. Thacher Clarke observes, p. 120 ; 
,“The proceeding of the Phoenician artisan was to 
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PERSIA 


A specimeri of Moslem architecture in that 
country. Courtyard of the great Mosque of Te- 
heran, which dates from the sixteenth century of 
the Christian era. The decoration is almost wholly 


in richly coloured enamelled earthenware tiles : a 
manufacture in which the Persians have always 
excelled. 
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dral of Aiencon (France), which had heen -de- 
stroyed by fire iii 1T44. In, 1747 he was made 
director of the Ecole des Fonts et Chcmssees^ 
Paris, founded in that year. In 174.8 he began 
with Hippeaii the great l)ridge at Orleans, 
France. In 1763 he replaced Hippeau at his 
death as jn'ender mgemenr da roL He de- 
signed the bridge at Nantes in 1764, the bridge 
at Nogent-siir-Seine in 1766, the bridge at 
Neiiilly (Paris) in 1768, and the Pont Louis 
XVI. (now Pont de la Goiicorde) in 1 7 86. 
Perronet lield the office of inspectewr general 
€t prenuer ingenieu/r des pmits et climissees dit 
royamne. He published des pro- 

jets de la construe- 


FBBSIAN ABCHIT3SCTUBB ' : 

Khan, do not alter the national charactei of 
the Persian Mohammedaii art. (For these sub' 
jects see, in the following order, Persian Arclii- 
tecture, Parti.; Parthian Architecture; Persian 
Architecture, Part II. ; Persian Architecture, 
Part III) 

PERSIAN ARCHITECTURE; Part I. 
The origin of the architecture of Persia must 
be sought for in that of the two countries con- 
quered by her, viz., Babylon and Media. From 
the former she derived the raised platform, or 
terrace, on which her palaces were built, — the 
broad tiights of steps Avhich led up to them and 
to her palaces, — and the winged bulls which 
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capital inay also Have been derived from the 
Medes, biit its fiirtlier development into the 
lieadSj or, more properly speaking, the torsi of 
bulls and griffins, is probably owing to the in- 
fiiienee of Babylonian or Chaldean art, if indeed 
the Chaldean sciiiptor may not be looked upon 
as the artist who carved the winged bulk of 
the propylon and the rich balustrades of the 
flights of stairs. 

The earliest Persian palace is the one built 
at Pasargadai, by Cyrus, which consisted, ac- 
eording to Plandin and Coste, of a portions, 
f.e. a building with its roof supported by rows 
of coliiiniis, and, at each angle, a small cham- 
ber enclosed with walls which formed the antse 
of the entrance porticoes. This type -of build- 
ing may have been the “stoa” referred to hy 
Polybius, 

A second Persian work is the Takht-i-Solei- 
man (throne of Solomon), also at Pasargadui, 
an immense platform with a frontage of 730 
feet, evidently built in imitation of Babylonian 
work, but executed in stone with an external 
wall of fine ashlar masonry with drafted joints. 
Portions of the wall still rise to the height of 
38 feet, some of the stones being 1 3 feet long, 
and the courses 3 feet high. This platform is 
considered to be the terrace on wdnch a palace 
was intended to be erected, but of which there 
are no traces to suggest that it was even com- 
menced. It is the earliest example known of 
i-egular drafted mmsonry, and may have sug- 
gested that type of arclii^tural embellishment 
which forms the chief characteristic of the sub- 
structure of Herod’s tem 2 )le at Jerusalem. (See 
Syria, Architecture of.) 

From these we pass to tlie more developed 
examples at Persepoiis and Susa, where, in the 
palaces of Darius and Xerxes, and in the apa- 
dana, or great reception hall, of the latter 
monarch, we find the masterpieces of Persian 
architecture. The palaces at Persepoiis were 
built on an immense platform at the foot of a 
high range of rocky hills, consisting of the natu- 
ral rock at the hack, but on the west and south 
sides built in blocks of stone of various sizes, 
not laid in horizontal courses, but fitted to one 
another with the greatest accuracy, and held to- 
gether by metal clamps. The apjmoach to the 
platform on the west side is by a double flight 
of stairs, 22 feet wide, the steps liaviag a tread 
of 15 inches with a rise of 4 inches, so that they 
could be ascended by horses. The first building 
on the platform (originally, probably, connected 

make a model of wood for the relief, or sculpture, 
in the full round, as the case might he, upon which 
sheets of metal were secured, and finally beaten to 
the shape of the carving beneath.” ‘‘It is natu- 
ral that the peculiar forms resulting from the 
technical properties of beaten sheet metal should 
determine a style which is recognizable even in 
stone carvings when these were the creation of 
sculptors familiar with works of this kind.” 
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by low walls with the parapet of the platform, 
now gone) is the Propyion of Xerxes, a scpiare 
building with its roof supported internally by 
four columns, with winged bulls flanking the 
entrance and rear portals and doorways on the 
right and jn-obahly on tlie left. The best pre- 
served biiiidiug on the platform is the palace of 
Darius, the examination of which will facilitate 
the inquiry into the restoration of the Hall of 
Xerxes, respecting which there is so much dif- 
erence of oi3inion amongst an ticpiaries. 

The palace of Darius was built on a platform 
10 feet high, ascended by flights of stairs at 
each end. Its principal front faced the south 
and consisted of a portico of eight columns, in 
two rows of four each, in antis between wings 
enclosed with walls. The portico led to a square 
hall with its I'oof carried hy sixteen columns in 
four rows, the bases of which only remain m 
situ. There were other rooms on each side with 
a court and other rooms in the rear, the plan 
of which has not been made out. The wall be- 
tween the portico and the hall has a central 
doorway and two windows on each side ; these 
were built in stone, the doorway in three stones, 
viz., posts and lintel, and tlie windows each cut 
out of a solid block. These blocks of masonry 
were isolated one from the other, but the tooth- 
ing left and the mortice holes on each side show 
that the walls uniting them were of an epheineral 
nature, such as crude brick, similar to those 
found by Mr. Dieulafoy at Susa, and found also 
ill those stone portals at Karnak in Egypt, 
which were originally flanked by huge crude 
brick pylons. Of the portico the bases of the 
columns remain in situ, showing tlieir position 
and the stone antaj of the angle wings. The 
mortice holes to receive the ends of the epistyle 
are in advance of the line of columns, which 
would be inexplicable were it not for reproduc- 
tion of the 2 )alace facade in the tomb of Darius 
carved in the rock at the rear of the platform. 
The capitals there carved are double bracketed 
capitals ; parallel with the epistyle are the two 
bulls’ heads, and in between them and at right 
angles are other brackets projecting forward to 
cany the epistyle. The lower fascia of the 
epistyle, in .fact, projects nearly a diameter of 
the column in front of it. To coimterbalance 
their weight in tlie portico of the palace, a 
similar bracket inside must have carried the 
roof beams. It is probable that these were all 
in timber, and the three fasciie of that epistyle 
suggest that it was formed of three separate 
horizontal timbei's jmojecting one in front of the 
other ; they carried a series of joists, the ends 
of which projecting forward give the origin of 
the dentil cornice; the joists not being placed 
quite contiguous one to the other : these joists 
carried a platform of boards on which the earth 
roof was formed. 

We may now pass to the great Hall of 
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Xerxes, one of the most stupe iidoiis works of 
antiquity, and wliicli, though composed only 
of the simplest elements, viz., a central hall and 
three porticoes, covered an area greater than 
that of any European cathedral, excepting that 
of Milan and S. Peter’s at Rome. 

The remains of the Palace of Xerxes consist 
of the platform or terrace, 350 feet east to west, 
and 246 feet north to south, raised ten feet 
above the northern terrace, from which it was 
ascended by four flights of stairs, and of the 
bases of ail the columns, viz., thirty-six in the 
central group in six rows with six in each, and 
of three other groups in two rows of six each.^ 
In tlie restoration of this great hall there are 
many serious diflerences of opinion among 
arclneologists. 

In the east and west jiorticoes the capitals 
consist only of the double hull or giiffin; the 
cross corbels on their backs, being in timber, have 
disappeared. In the north (principal entrance) 
below tlie bulls’ torsi are two other features, the 
upper one consisting of groups of vertical volutes, 
the lower a calyx ■with pendent leaves. The 
ornament of these two features, as well as that 
of the campaniform bases, resembles the forms 
taken by thin plates of metal when beaten out 
on a wooden core, and is therefore probably de- 
rived from the Median work already referred to. 
The columns were fluted, having from forty- 
eight to fifty-two flutings, of elliptical section, 
and not semicircular like the Ionic column. 

The palace at Susa, first discovered by Loftus 
in 1850, was similar in plan, design, and detail 
to that of the great Hall of Xerxes ; it was 
raised on a platform on the east, north, and 
west sides, with an inclined ascent leading round 
up to the higher level. On the south side it 
was on the same level as the court in front. 
Here Mr. Dieulafoy found negative evidence of 
the existence of walls enclosing the central hall, 
viz., in the lines where the paving stopped. 
The south side he considers was oj)en to the 
court ; as, however, its columns were placed 
between antm, its restoration would be similar 
to that of the porticoes and, as usual, the epistyle 
would project in front of the columns, raising 
none of those difliculties of design which Messrs. 
Perrot and Chipiez show in their drawings, and 
which are in distinct contradiction to the tombs 
of Darius and of his successors carved in the 
rock behind the platform at Persepolis. The 
magnificent frieze of Archers in enamelled heton^ 
now in the Louvre, discovered by Mr. Dieulafoy 
(the preservation of which was due to the fact 
of the walls they decorated having fallen forward 
on their face), would seem to have decorated the 

1 One column of the north group, four of the 
eastern group, five of the western, and three of 
the central group remain in situ, and four bases or 
foundations of walls between the north and the 
centre group of columns. 
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two walls ill front of the great Hall or apadana. 
(Mr. Dieulafoy calls them pylons, but as the 
opening between them was 170 feet, it could 
scarcely he looked upon as part of a doorway.) 
The winding ascent referred to was probably the 
private approach of the king. x4.bout 200 feet 
to the south of these two walls Mr. Dieulafoy 
found the remains of the great staircase, the 
steps of which, as that at Persepolis, measured 
15 inches tread and 4 inches rise, the balustrade 
being decorated with enamelled betcm blocks. 
Mr. Dieulafoy found also portions of a frieze of 
lions in the same material, decorating some parts 
of the palace. 

One of the most important discoveries made 
by Mr. Dieulafoy at Susa lies in the material em- 
ployed for the walls of the Persian palaces, viz., 
that of crude brick, protected externally at Susa 
by blocks of enamelled betcm, and at Persepolis 
by burnt enamelled brick. 

The only other monumental works of Persian 
architecture are the tombs ; to those cut in the 
solid rock we have already referred ; there are 
two examples of isolated tombs constructed in 
masonry, built in the form of towers, square on 
plan. The example at Persepolis, in front of 
the four royal tombs cut in the rock, measures 
24 feet square and is 36 feet in height. It is 
built in regular coursed masoniy, with angle 
strips in relief, and a dentil cornice between, 
with stone roof slightly Aveatherecl. The entrance 
doorway is placed halfway up, and was closed 
originally by stone doors. Besides other recesses 
in the walls, probably introduced for decorative 
purposes, there are a series of small sinkings or 
grooves in the stone, placed at regular intervals, 
the object of which has never been ascertained. 

Except for their peculiar vertical position, 
there is such a close resemblance between the 
volutes of the Persian capital and those of the 
Greek Ionic capital, that it is assumed there 
may have been some connection between the 
two. The Greek Ionic capital, however, was 
fully developed elsewhere ; in the archaic 
Temple of Diana at Ephesms, the capital of 
which is now in the British Museum. It is 
probable though that in both cases the features 
had a metallic origin. At Xeandria, an ancient 
Greek city north of Assos, several capitals have 
been found of a temple ascribed to the seven tli 
century B.c., with vertical semivolutes, and 
underneath a calyx with pendent leaves, with 
much resemblance to those at Persepolis. 

— R. Phene Spiers. 

PERSIAN ARCHITECTURE; Part H., 
the Sassanian Period. The three principal 
monuments attributed to the Sassanian dynasty 
are the palaces of Firouzahad, Serhistan, and 
Ctesiphon. The approximate dates of the first 
and last are known, Firouzahad having been 
erected by the King Firouz (Pheroses, a.d. 460- 
494), and Ctesiphon by Chosroes Nushirvan 
110 


^ PBBSIiLN 'ABGHITilGTUEB' ' ■ PERSIAN ABCHITBCTUBB ' 

(531—579). F6rgiissoii pliices SerMstan b6fore Sassaniaii and Roman or Ryzantino vaiiltod 

Firoitzabad, but tlie plan of the former suggests surfaces, is that the former adhered always to 

an advance in its construction, in that, instead the upright elliptical section, a form necessi- 

of erecdiiig the enormously thick walls we find tated by the absence of centring. The value 

in the latter, probably derived from the early of the upright elliptical section given to a vault 

traditions of Mesopotaniia, its builders had lies in the fact that the lowei part of the ellipse 

learned how to economize their thickness and to being of slight curvature, it can be built with 
provide for the thrust of the vaults by carrying horizontal courses. Thus, the great barrel vault 
them on piers built within the walls. of tlieahvan at Ctesiphoii is 83 feet in span ; the 

Firouzabad also is the only Sassanian build- bricks are built up in horizontal courses to nearly 

ing in wdiieh we find, internally, reproductions half the height of the ellipse, leaving a span of 
of decorative fetitnres copied from those in Per- only 70 feet. In order to dispense with the 
siaii palaces. The traditions of Mesopotamia necessity for centring, the vault is built with 
are shown likewise in the external breaking up bricks laid flatwise in slanting rings. This 

of the wall surfaces, which are decorated with system was adopted by the early Egyptians in 

a series of semidetached shafts without base their vaulted granaries, and is practised down 

or capital, copied from the ground story of the to the present day throughout Egypt and Persia. 
Babylonian temple. The domes over the three central halls of 

Serbistan, on the other hand, shows the Firouzabad are built on peiidentives, consisting 
influence of Roman wmrk in its plan; the side of a series of concentric arches, the low^ one 
halls, with their piers carried on stimipy col- serving as the centring for the arch above, 
umns, and the recesses betw’-een, covered with At Serbistan, the central dome is carried on 
semidomes, recall, though on a much smaller pendentives erected in a very haphazard manner, 
scale, the tepidaria of the Roman baths. The which suggest that the Sassanian builder trusted 
semidetached shafts are here employed to to the excellence of his mortar rather than to 
emphasize and give importance to the entrance any proper constructional method, unless the 
portals, or aiwmns, instead of being distributed stone facing has fallen awmy, exposing only the 
along the side wmlls. filling in at tlie back. This is just possible, 

In the great facade of the palace of Ctesi- because the semidomes over the recesses in the 
phon, similar shafts are found, apparently two side halls show considerable knowledge of 
superimposed on three levels, in imitation of dome construction. 

those ofthe Roman amphitheatres. The shafts, It is evident, from the coarse quality of the 
how^ever, do not stand one on the other, but masonry, rubble w^ork of an inferior kind, that 

are set back and rest on ledges, and the design it was always intended to cover it over with 

includes other features quite foreign to Roman stucco ; in the doorwmys at Firouzabad are the 

work, so that it is possible the Greco-Roman only remains of stucco which exist in any of 

wmrk at Seleucia may have suggested the scheme these Sassanian palaces, 

of decoration, which is entirely different to any Beyond this stucco work, there are only two 
other known example. decorative features peculiar to this style : the 

The plans of Firouzabad and Ctesiphoii are first is the zigzag {clents-de-sde) moulding, 
somewliat similar in arrangement, all the recep- a design obtained by placing projecting bricks 
tion halls being in the front, preceded by great edgewise to carry a string course, and this is 
portals, and with an open courtyard at the back found throughout Firouzabad and Serbistan. 
surrounded with smaller rooms. At Ctesiphon, The second, found at Ctesiphoii, is the intro- 
there is one great aiwaii, or reception hall, with duction of angle shafts, without capital or base, 
a series of long parallel vaulted chambers on to arched openings and arcades, 
each side, so arranged that the thrust of the Both these features are found in a remarkable 
vaults should be neutralized. This will account building at Ammon, in Moab, attributed to 
for the exceptional thickness given to the lower Ohosroes, the Sassanian king, and supposed to 
part of the front wall, viz., 16 feet 6 inches, have been built by him, as well also as in the 
At the back, the cross walls of other buildings palace of Mashita, built during his triumphal 
resisted the thrust. march to Jerusalem in 14 a.d. 

The principal interest in Sassanian archi- At Ammon, the zigzag decoration is carried 
tectiire lies in its vaulted construction, which, round the archmoulds, giving the design of the 

on the one hand, seems to be a revival of the Norman dogtooth ornament. Both at Ammon 
traditional method of constructing elliptic domes and Mashita, the rich decoration of the carved 
as shown in Assyrian bas-reliefs; and, on the stonework is due to Greek artists, in the former 
other, to run on parallel lines with that develop- probably the native sculptors, in the latter those 
ment of domes carried on pendentives, as shown , sent from Byzantium for that purpose. (See 
in S. Sophia and other churches of Justinian’s Syria, Architecture of.) 
time. In the rock-cut tombs at Tak-i-Bostan, the 
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tlie capital as a decorative feature, but not as a 
constructional one. There are, however, iso- 
lated capitals at Bisoiitiin, illustrated in Flandiii 
and Goste, as also panel scidptiue of great 
beauty and rnucli originality, which causes us 
to regret that more is not known of their work. 

— R. PHExk Spiees. 

PERSIAN ARCHITECTURE ; Part III., 
Moslem Architecture. The precise position 
of Persian art in the history of the Mohamme- 
dan styles is still a matter of debate among 
scholars. Some writers — notably Aug. Choisy 
in his recently published Illstoire de V" Architec- 
ture — consider it the fountain head of inspira- 
tion of all the Moslem styles. Others refuse it 
this preeminence, vrhile conceding its dominant 
infiuerice in the Mogul architecture of |[ndia and 
in Oriental ceramic design. The extenj; to which 
Arabic and Moorish architecture borrowed from 
Persia, or it from Bagdad and Cairo, can be 
finally determined only by a more thorough ex- 
ploration both of Persia itself and of Persian, 
Turkish, and Arabic literary sources, than has 
yet been practicable. To restore, with any ap- 
proach to completeness, the aspect and details 
of the earlier phases of Persian-Moslem archi- 
tecture will always he difficult or impossible, 
owing to the havoc wrought by the Mongol in- 
vaders of the thirteenth and fourteenth centu- 
ries. One fact, however, stands ungiiestioned ; 
the Persians alone among Mohammedan peoples 
have had from the first an art of their own. In 
Persia, as perhaps nowhere else except in China, 
the art of architecture has been actively prac- 
tised by natives, in their own way, without in- 
terruption, from the sixth century b. c. down to 
our own day, borrowing freely, at times, from 
other styles, but never wdthout a pronounced 
national character easily recognized. The prob- 
abilities are therefore strongly in favour of its 
having given to the conquering Arabs in the 
West far more than it ever received from them. 

Tlie history of Persian-Moslem ai’chitecture 
naturally falls into three periods. The first ex- 
tends from the Arab conquest in 641 to the 
Mongol invasion under Jenghis Khan in 1221. 
The second covers the long period of commotion 
and incessant changes of dynasty from 1221 to 
the accession of the Sefi dynasty in 1499. The 
third extends to the present time ; for in spite 
of the decline in taste and architectural enter- 
prise since the extinction of the Sefis by the Af- 
ghans in 1694, the more modern works represent 
no real change of style from those of that dynasty. 

Of the first of these periods tlie remains are 
too scanty to enable us to reconstruct the earlier 
phases of the style, and there is hardly an au- 
thentic vestige of the period of the Abbasid 
khalifs and of the great Haroim-al-Rashid. 
The substruetions of a few mosques rebuilt in 
later years, — as, for example, that of Kazvin, — 
a considerable number of tombs of descendants 
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of Ali (the Prophet's soii-in-law), known as 
imam-zadeh and preserved with reverence but 
probably not without frequent restorations, ren- 
dering their original aspect a matter of uncer- 
tainty, and scattered ruins of other biiildiiigs, 
generally mere fragments, are all that remain of 
the first period. The most interesting exam pies 
are a number of tombs near Bagdad, dating per- 
haps from the tenth century ; not, it is true, in 
Persia, hut clearly Persian and not Arabic in 
style. They have roofs suggesting pyramidal 
piles of beehives, each beehive forming inter- 
nally a niche ; and are wholly built of brick, 
which has always been the favourite building 
material in Persia. These cellular pyramids sug- 
gest an origin for the whole Persian and Arabic 
system of “ stalactite ” decoration (see article by 
R. Pheni; Spiers in Journal of the B. L B. A., 
Vol. 4, Kew Series). Two ruined towers at 
^Rhei, the ancient Rhages, give farther evidence 
as to the character of the, style. One, faced with 
enamelled tiles and adorned with a Ciific inscrip- 
tion, has a species of stalactite cornice; the 
other is faced with rubble, originally plastered; 
both were once roofed with domes, and both 
have pointed-arched doors enclosed in rectangu- 
lar panels. The triangular fiuting of the first 
of these towers, resembling that of ancient Per- 
sepolitan bases, illustrates the persistent vitality 
of style traditions in Persia. At Hamadan, the 
ancient Ecbataiia, are the ruins of an ancient 
mosque displaying many of these same features. 
The antiquity of this edifice appears from the 
fact of its being stuccoed and painted externally 
instead of being veneered with tiles. The use 
of brick as the chief building material ; the 
pointed arch, both of the equilateral and the 
four-centred or Persian type ; the enclosing of 
each arch or feature in a rectangular frame- 
work ; the exaggeration of the entrance portal ; 
the exterior decoration by patterns in colour, at 
first on stucco, later by enamelled tiles ; the use 
of Cufic inscriptions as decoration, and the sta- 
lactite cornices, — all these features, so charac* 
teristic of the later Persian architecture, are 
recognizable in these earlier ruins. Several of 
these are clearly traceable to Sassanian origins, 
such as the preference for and skill^ in tlie use 
of brick, of the dome and other varied forms of 
vaulting, the exaggeration of the portal arch, , 
and the general lack of mouldings. It is possible 
that the pointed arch was a survival from the 
pointed-arched vaults of Mesopotamia, from 
which the ancient Persians borrowed many de- 
tails. These various consideratiojis point to a ^ 
home origin for most of the essentials of the 
Persian-Moslem style. The enamelling of til(,‘S 
(or in some cases even of bricks of hldO)i) in 
brilliant colours for exterior decoration was an 
art handed dovtm in Persia and Mesopotamia, 
with occasional interruptions, from the very 
earliest antiquity. 
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The second period hegins with the overthrow 
df the Selj Ilk dynasty at the hands of Jenghis 
Ehan ,1:11 1221. . 'In 1387 Persia was over- 
whelmed hy a second Mongol ^vave under the 
terrible Timdr. ^ Diiriiig the interval there was 
considerable architectural activity ; but upon 
the death of Timiir, who had united all the 
Persian provinces under a firm central govern- 
ment, there began a century of disorder and 
bloodshed, caused by the incessant quarrels of 
rival governors. Yet in one and another centre 
there ’were, between these Avars, periods of quiet 
to which we owe most of the important examples 
of the style of this period remaiiimg to us. 
Chief among these is the tomb of the Mongml 
Sultan Oljaitou Khodabendeh at Sultaiiieh 
(1313), a fine ruin, consisting of an octagonal 
chamber covered by a dome 80 feet in diameter, 
rising ■with an ovoid profile to a point 175 feet 
high, and surrounded hy eight slender minarets 
springing from the angles of the edifice. The 
sarcophagus is in a smaller chamber behind the 
octagonal hall. The whole edifice, admirably 
constructed of brick, is revetted externally with 
enamelled tiles, and all its details are in excellent 
taste. A ruined mosque at Tabriz is by some 
authorities attributed to this period (1313), and 
is probably in part as old as this, but its style 
is that of the fully deA^eloped Sefi mosques, and 
it was probably given its final form in the six- 
teenth century. The Great Mosque (Mesjid-i- 
Sbah) at Kazvin Avas built, or rebuilt and 
enlarged, by the Sultans of the Dailamite line 
in the tenth century upon earlier foundations ; 
to a later part of the period belongs the mosque 
and tomb of Hussein in the same city. The 
greater part of the extant monuments of this 
period are tombs, especially tombs of the de- 
scendants of Ali. The Persians belong to the 
Shiah sect, considered heretical by the orthodox 
Sunnis (Turks, Arabs, etc.); they regard the 
descendants of Ali, the son-in-law of Mohammed, 
as the rightful successors of the Prophet ; hence 
the great number of these revered imam-zadeh. 
They are of various degrees of elegance and size, 
but nearly all consist of a square or polygonal 
chamber surmounted by a lofty roof, either py- 
ramidal or bulbous in form, and are decorated ex- 
ternally with a revetment of coloured tiles. At 
Shiraz the tombs of the poets Sadi and Hafiz 
belong to the latter part of the period (fifteenth 
century) ; they are both open-air stmctures of 
no great architectural pretensions, hut not with- 
out elegance ; that of Hafiz is sheltered hy a can- 
opy on columns, doubtless comparatively modern. 

There are probably many mosques and other 
edifices of more or less importance originally 
erected in this period which would deserve men- 
tion in a more extended notice ; hut earthquakes, 
and the Oriental habit of allowing a building to 
go to ruin when once it begins to decay, and of 
then using its ruins as a quarry, have destroyed 
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great numbers of buildings, and many others 
have been rebuilt and altered so many times 
that their original form is not recognizable. 
The majority, therefore, of the extant monuments 
of Persia belong to the third period, Achicli be- 
gins wntli the accession of tlie Sefi (called also 
Sufi or Sefavean) dynasty under Sliah Ismail, 
whose final triiimpli over his enemies occurred 
in 1499. For nearly a hundred years, howeA^er, 
no important buildings Avere erected ; but under 
the Shall Abbas I., the greatest of Persian-Mos- 
iem rulers, a man of great energy and ability, 
and one of the great builders of history, there 
AA^as an extraordinary reAUAml of architectural 
acthity, in Avhicli the accumulated traditions of 
the past AA’ere developed into a complete and 
monumental style, and applied to a great variety 
of buildings, often of great size and richness of 
detail. Ispahan AA^as restored to its former dig- 
nity as capital, and embellished Avith a remark- 
able series of splendid buildings ; and other 
cities shared in tins renaissance of art. Ablias 
called to his court many European artists, to 
AAdiom may in part be due the grandiose planning 
of some of these great Avorks ; but tliere is no 
trace of Italian or classic detail discoAumible in 
them. The Shah Hussein aa^s also a great 
builder. The Sefi dynasty — the first nath^e 
Shiah dynasty in Persia — aauxs overthroAvn m 
1696 hy the x4.fghans, and it aaus not until the 
accession of the present Kliadjar line at the be- 
ginning of the nineteenth century that architec- 
ture experienced another reviA^al. The Shah 
Feti Ali erected a number of palaces, mosques, 
and caravanserais, and the art is still practised 
Avith no essential change of style, though Avith 
less splendour and purity of taste than under 
the Sefis. 

The most important works of the Sefis are at 
Ispahan, and include the Great Square (Meidan 
Shah), the adjoining Royal Mosque (Mesjid-i- 
Shah), the Djonma Mesjid or Friday Mosque ” 
(corresponding to the Jumma or Jami Masjid 
of Indian cities, and the Jami of Tin-key), a 
structure of various periods enlarged and, com- 
pleted under the Sefis ; the Medress or college 
and caravanserai erected by Shah Hussein to 
the memory of his mother (Medresseh-Madcr-i- 
Shah) ; the Chehil-Soutun palace by the same 
Shah, and the two splendid bridges across the 
Zendeiroud, the Allah-Verdi-Ivhan bridge of 
thirty-three arches, built under Shah Abbas, and 
that of Hassan Bey. To the reign of Feti Ali 
Shah (cir. 1805) belong a number of important 
palaces, mosques, and tombs : at Ispahan the 
celebrated Mirror palace (Aineh Khaueh) and 
Char Bagh pavilion ; the great mosque at Koum 
with its Medress (college) and several tombs ; 
the Kasr-i-Khadjar palace at Teheran; the 
great caravanserai of Mohammed-Baker at Pas- 
saingan, and many bazaars and public baths of 
no little splendour. 

lie' 
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These Yery varied buildings are treated with 
remarkable imiforrnity of style. The great 
nios<|ues, iiiedresseli, and caravanserais are built 
around large courts, usually square or rectangu- 
lar, entered by an imposing vaulted portal, and 
surrounded by arcades, usually in two stories, 
wliicli give access to the various chambers, rooms, 
or ceils beliiiid them. The centre of each side 
of the square is occupied by some especially im- 
portant feature, such as a portal, or a prayer 
room, or music gallery, invariably preceded by 
a colossal portal or deeply recessed arch, enclosed 
in a square framework of decoration rising high 
above the two-storied arcades, and frequently 
flanked by tall and slender round minarets, 
])earing an arcaded gallery carried on stalactite 
corbelling. Opposite the chief entrance is usu- 
ally the main prayer room of the mosque, or the 
chapel mosque of the college, with a similar 
portal and minarets, but distinguished by a lofty 
ovoid-pointed dome, often swelling with a bul- 
bous outline from a high drum. This exterior 
dome is wiiolly distinct from the interior vault, 
wiiich is much lower : an arrangement wiiich 
may have been introduced by European archi- 
tects in the reign of Shah Abbas. 

As to details, it should be noted that neither 
the horseshoe nor the cusped arch prevails in 
Persia. The equilateral pointed arch occurs but 
' rarely ; the characteristic Persian arch resem- 
bles somewrhat the Tudor arch of the perpen- 
dicular English style, being four-centred, or, 
more often, having the upper outline formed by 
two straight lines meeting at an obtuse angle. 
The vaulting, generally executed in brick, is 
often treated with great ingenuity of detail, 
w’ith complex interpenetrating surfaces, struc- 
turally more scientific than the treatment with 
stalactite decoration. Excellent examples of 
this are in the Tailor’s Bazaar at Ispahan and 
the bazaar and baths at Kashan. Sometimes, 
however, stalactite vaults were used, and it is 
,not improbable that this sort of ornament, 
though less lavishly used by the Persians than 
farther west, w’-as originally invented in Persia, 
as already observed. 

In the matter of ornament the Persians sur- 
passed the Western Moslems as far in ceramic 
decoration and in the flowing grace and free- 
dom of their patterns, as they were inferior to 
them in variety and splendour of ornament. 
Hardly a moulding is to be met with in Per- 
sian exterior decoration, which is effected almost 
entirely by means of ceramic tiles in beautiful 
hues of blue, yellow, red, and green, with in- 
scriptions and details often in black. It was 
Persian . artists who carried the art of wall 
tiling into Turkey, and into Egypt, Sicily, the 
Moghreb, and Spain, This art underwent a 
revival consequent upon the importation of 
Chinese wares and ceramic artists into Persia 
under Shah Abbas, and is still practised, though 
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less successfully than formerly. Persian deco- 
rative art makes free use of pictures, of natu- 
ralistic floral and animal forms, and even of 
sculpture, difieriiig in this from the more ortho- 
dox Moslem art. In the Cliar-Bagh pavilion 
at Isj^ahan, the four slender wooden columns 
that support the panelled ceiling stand on 
pedestals formed by grouped caryatides ; and 
pictures are an important element in the deco- 
ration of the Hesht-Ber Behislit, or “Eight 
Gates of Paradise.” Modern Persian architec- 
ture, follownng, no doubt, an immemorial tradi- 
tion of wdiich the slender columns of Persepoiis 
w'ere the interpretation in stone, makes free use 
of wood, both for the supporting columns and 
for the ceilings of its palaces and houses, and uses 
it with great elegance, as in the Chehil-Soutiiii 
palace at Ispahan, the Kasr-i-Kiiadjar, the 
Throne Pavilion at Teheran, and the famous 
Mirror Hall near Ispahan, in which small panels 
of looking-glass are inlaid in the mosaic orna- 
ment of the columns and other wmodw’ork, with 
I an ’effect somewhat tawMry perhaps, but not 
without a certain charm, liie Persians are 
adepts in a certain kind of formal gardening, 
which adds to the eftect of their palaces and 
squares, and which w^as carried to India by 
Persian artists in the train of the Moguls in 
the sixteenth century. — A. D. F. Hamlin. 

The bibliography of Persian art is scanty. De- 
scriptions by inedifeval travellers and the wrritings 
of Pietro della Valle and Krusurski of the six- 
teenth-seventeenth centuries, the travels of Ousely 
and Malcolm in English, and in handy and popu- 
lar form the Story of Persia and Persia and the 
Persians^ by S. G. W. Benjamin, give compara- 
tively little information on the Moslem architec- 
ture. For this, dependence is chiefly on French 
works : Flandin et Coste, Voyage en Perse ; Coste, 
Monuments Modernes de la Perse ; Texier, Da- 
scripUonde VArmhiie, la Perse et la Mesopotamia ; 
Dieulafoy, LPArt Moderm de la Perse; Gayet, 
L^Art Person. Cf. also in the German IlandlmcJi 
der AreMtelctur (Darmstadt) the volume Die Ban- 
Jmnst des Islam., by Franz Pasha ; Dieulafoy, Djirt 
Antique de la Perse., Part V ; 3Iomime7its Parthes 
et Sassatiides; Perrot and Chipiez, Ilistoire de 
VArt dans VAntiquite, Vol. V, La Perse; Loftus, 
Trawls and Beseairhes in Chaldea and xSiisiana; 
Fergusson, Palaces of Nhieveh and Pei'sepolis. 

PERSIENNB. A shutter or window^ blind 
with slats; either hinged at the side or at- 
tached at the top and hanging loosely. (See 
Blind, and subtitles; Shutter; also description 
of Halles Centralles under Iron Construction.) 

PERSPECTIVE. The art of representing 
graphically an object as it actually appears t(_) 
the eye ; scientifically, a form of projection by 
the use of which such a representation may be 
obtained, or very closely approximated. Also 
the result obtained by either process. 

Perspective as a science is usually understood 
as meaning linear perspective ; that is, the 
scientific process as distinguished from, for ex- 
ample, the free hand methods of representing 
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nature, or from aerial perspective as considered 
hj painters. 

Linear perspective is a branch of Applied 
Geonietiy, like Descriptive Geometry, Projec- 
tion, and Shades and Shadows. But while 
these discuss the real dimensions and directions 
of lines, and their projection on plane and 
carved surfaces by parallel lines, perspective 
treats of their apparent directions and dimen- 
sions as viewed from a certain definite point, 
and of their projection upon a plane or curved 
surface by lines converging to a point. This 
point, ealled the “station point,” is the point 
supposed to be occupied by the eye of the specta- 
tor. This system is sometimes called conical pro- 
jection, as distinguished from orthographic and 
isometric projection, because the rays of light, 
considered collectively, which pass from the out- 
lines of an object to the eye approximate the 
form of a cone, of which this outline is the 
base, and the eye the vertex. If this cone is 
cut by any intervening surface, the line of inter- 
section is the perspective of the given outline, 
and when viewed from the station point it 
covers and coincides with the outline in ques- 
tion, and is a picture of it or true representa- 
tion of its appearance. 

When the intervening surface is a plane, it 
is called the plane of the picture ; it is under- 
stood to be vertical unless specified to the con- 
trary, and the picture is then said to be drawn 
in plane perspective. This is the system in 
ordinary use for the study and exhibition of 
architectural designs, as in making preliminary 
studies. The point in the plane of the picture 
opposite and nearest to the station point is 
called the centre of the picture, or point of 
sight. It is the orthographic projection of the 
station point. 

There are two methods of obtaining, in the 
plane of the picture, the true conical projections 
of lines. In the first method, which is that of 
direct conical projection, the aim is to obtain 
the projection of the points at the ends of the 
given right lines, and of a sufficient number of 
points upon the given curved lines. By con- 
necting these points the perspective of any fig- 
ure can be constructed. In practice this method 
is commonly used only in the horizontal plane 
of projection to determine the position of verti- 
cal lines as projected in the picture plane. The 
position of horizontal and inclined lines is then 
obtained by the second method, the method of 
infinite lines. In the first method points are 
first determined and then lines are obtained by 
connecting the points. In the second method 
infinite lines are first determined, and points 
and finite lines are obtained by the intersections 
of these infinite lines, 

111 practice, it is usual, in making a perspec- 
tive drawing of a building, to determine the 
horizontal dimensions, that is to say, the posi- 
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tion of vertical lines, by the method of conical 
projection, using an orthographic plan to repre- 
sent the building, drawing a line tlirough its 
nearest corner to represent the plane of the 
picture, taking a point at a proper distance 
from it to reiu’esent the position of the specta- 
tor, or station point, and drawing lines from the 
different points in the plan to the station point 
to represent the visual rays. These lines cut 
the plane of the picture at points whicli give 
the position of the vertical lines in perspective. 
Vertical dimensions are tlien laid off on the 
nearest corner and transferred to other vertical 
lines by drawing the perspectives of horizontal 
lines from the points so obtained. By the 
same process the perspective of any line paral- 
lel to the picture plane may be found, as it is 
obviously parallel to the line itself. 

To obtain the perepective of a line not paral- 
lel to the picture plane, it is necessary to find 
the perspective of two points of the line. ITsu- 
ally, the two points chosen are the point where 
the line pierces the picture plane and the ex- 
tremity of the line supposed to be j)rolonged to 
infinity beyond the picture plane. The former 
point is its own perspective, and is readily found 
by the process above described. The projector 
of the latter point, infinitely distant, must neces- 
sarily be parallel to the line itself ; hence, to find 
the perspective, of the extremity of a line, draw 
a projector through the station point parallel to 
the given line. The point so found will be the 
perspective of the extremity of the given line as 
well as of all lines parallel to it. Such a point 
is called a vanishing point ; in it the perspec- 
tive lines of any parallel system meet, and ap- 
pear to vanish. Architectural designs are largely 
composed of, or can be reduced to, systems of 
parallel lines, vertical and horizontal. The. 
former are drawn in perspective by the process 
first described ; the latter by the location of the 
vanishing points, which are usually two, for the 
two faces of the building meeting in front of 
the observer. Furthermore, these two vanish- 
ing points serve to obtain the perspective of any 
other point by means of imaginary lines drawn 
through the points paralhd to either system. 

Distortions and Corrections. A perspective 
drawing looks all right when seen from the sta- 
tion point, but it necessarily appears more or 
less distorted when seen from any other point. 
For the apparent size of objects is determined 
to the eye by their relative angular dimensions, 
and their position by their angular distance 
from the point opposite the spectator. But in 
plane perspective drawing the distance of points 
from the centre of the picture is determined, 
not by this angle, but by its tangent, and the 
size of an object is made proportional, not to 
its apparent angular dimensions, but to the dif- 
, ferences of the tangents of the angles. It fol- 
lows that dimensions become more and more 
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exaggerated as they are more and more distant 
from the centre. This is not very noticeable 
within an angle of twent3’'-five or thirty degTees. 
Beyond that it becomes intolerable. Even within 
this range the unavoidable distortion of circular, 
cylindrical, and spheidcal objects becomes offen- 
sive. In fact, as is readily seen, the outline of 
objects drawn in plane perspective is exactly 
similar to that of their shadows cast upon a 
screen parallel to the plane of the picture hj 
a candle occupying the station point. Such 
shadows are notoriously distorted. It is only 
at the centre that they are of the same shape 
as the objects that cast them. 

A practical remedy for this distortion is found 
by limiting the range of perspective drawing to 
fifty or sixty degrees, and then “ doctoring ” the 
difficult objects, such as spheres, columns, and 
round towers. 

For similar reasons the human figure is never 
put into perspective, but is always drawn in or- 
thographic projection, as if at the centre. This 
is sometimes difficult to manage when other ob- 
jects, such as chairs, tables, etc., are drawn in 
plane perspective. 

Another way to avoid these distortions is to 
draw things just as they appear, in their ap- 
parent angular dimensions. This, of course, 
could be exactly accomplished only upon the 
interior surface of a hollow sphere. But for 
objects of no great height, so that only hori- 
zonfcal angles have to be considered, a cylindrical 
surffice answers as well. (See Cm'vilinear Per- 
spective, below".) 

Angular Perspective. A method of per- 
spective in which a rectangular parallelepiped 
w"ould be so set that four of its edges are paral- 
lel to the plane of the picture, and eight in- 
clined, and that four of its faces are inclined, 
and two normal. 

This is the most common case, buildings 
being generally drawm with their corners verti- 
cal, and parallel to the plane of the picture, 
wdiile their floors are level and the eaves and 
other horizontal lines are directed right and left 
to their vanishing points. Such an object has 
two vauisliiiig points and has three horizons, 
one horizontal and twm vertical. The station 
point may be anyw"here upon a semicircle, of 
wdiich the line joining the two vanishing points 
is the diameter. 

If an object is set so that its sides are very 
nearly forty-five degrees with the plane of the 
picture, it had better be taken exactly so. A 
horizontal square then has one of its diagonals 
normal to the plane of the picture, wdth its 
vatiishing point at the centre, wdiich is now 
halfway between the right- and left-hand van- 
ishing points. The other diagonal will have its 
perspective horizontal. 

Bird^s-Bye Perspective. A method of per- 
spective for which the eye is taken at a consid- 
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erable height above the ground, so as to look 
down upon the objects to be represented, thus 
having an extended range of vision. It is thus 
not a separate branch of the science of perspec- 
tive, but may make use of any of the s^^stems 
here described. 

Curvilineax ; Cylindrical Perspective. A 
method of perspective in w'hieh the surface of 
projection is a hollow vertical cylinder, with the 
spectator at a point on the axis ; the picture is 
then said to be made in cylindrical, panoramic, 
or curvilinear perspective. 

Panoramas are painted upon such surfaces, 
and such a surface is virtually employed in 
sketching from nature. But wdien it is devel- 
oped, that is to sa^q flattened out, the perspec- 
tives of all the straight lines appear curved, as 
may be seen in some of Turner’s pictures, and 
ill photographs taken with a revolving camera. 

In the construction of such drawings the per- 
spective of every right line is properly a certain 
geometrical cuiwe ; parallel lines appear as a 
group of such curves, all of which have the 
same origin, wdiich is their vanishing point. 
But by substituting their tangents for the 
curves themselves, at any place an object can 
be drawn, as in plane perspective, wdthout seri- 
ous error; and by a continuous series of such 
plane perspectives a very close approximation 
to curvilinear may be obtained. Properly, cur- 
vilinear perspective should include also spherical 
perspective ; that is, a method involving the use 
of a spherical surface as the surface of projec- 
tion. This process is, howwer, hardly available 
for practical use, as the surface of a sphere can- 
not be developed upon a plane. 

Diagonal Perspective. Angular Perspec- 
tive ill which the principal faces of an object 
are showm as if at forty-five degrees to the pic- 
ture plane ; one set of diagonals of the square in 
plan vanishes then at the centre of vision, half- 
way hetw"een the right and left chief vanishing 
points, and the other is parallel to the picture. 

Iiinear Perspective. (See main article, above.) 

Oblique Perspective. That in wdiich a rec- 
tangular parallelepiped w’ould he so set that all 
its faces and all its edges would be inclined to 
the plane of the picture. There are three van- 
ishing points and three horizons. The station 
point is fixed, and is at the vertex of a trian- 
gular pyramid, in front of the picture, of wdiich 
tlie three horizons form the base. The centre 
is at the point in the plane of the picture wdiere 
the three perpendiculars dropped from the three 
vanishing points upon the opposite horizons meet 
and cross. 

Oblique perspective is used wdien an object 
is not vertical, or wffien the plane of the picture 
is itself inclined, as sometimes happens in pho- 
tography, as when a camera is directed upward 
at a tall building, the sides of which will then 
appear to approach. 


122 


PETRUS DE MARIA 


■ ' PBRU, ' ARGHITBCTURB ■ OP ' ; 

One Point ' Perspective. Same as Parallel 

Perspective.- 

Panoramic Perspective. Same as Curvi- 
linear' Perspective. : 

■Parallel Perspective. , A metlaod 'of per- 
spective iii wliieli the principal plane face of 
the object is assumed as parallel to the picture 
plane. When a rectangular parallelepiped Js 
so situated that four of its faces and four of its 
-edges are normal to the plane of the picture, 
and the others parallel to it, it is said to be in 
parallel perspective, or one point perspective, 
since only these four edges have a vanishing 
point. This is at the centre of the picture, 
wiiich is the vanishing point of all normal 
lines. 

Parallel perspective is much used for inte- 
riors, street fronts, etc., especially if vertical 
circles occur in the object, since if these are 
parallel to the picture they can be put in with 
compasses. 

If an object is very nearly in parallel per- 
spective it had better be drawm exactly so. 
Otherwise, both tiie horizontal vanishing points 
may come on the same side of some portion of 
it, W'hich is intolerable, as may often be seen in 
photographs, especially of interiors. 

Plane Perspective. (See main article, 
above.) 

Spherical Perspective. (See Curvilinear 
Perspective.) 

Three Point Perspective. Same as Oblique 
Perspective. 

Two Point Perspective. Same as Angidar 
Perspective. — W. E. Ware. 

A great number of text books on perspective 
have been published, which are useful for the 
the study of the usual methods of perspective draw- 
ing, but for a full scientific treatment of the subject 
in all its branches, consult Modern Perspective 
by Prof. W, R. Ware, 1 vol. text, 1 vol. plates. 
See also Herdman, Curvilinear Perspective in 
Nature, 

— R. S. 

PERU, ARCHITECTURE OP. (See South 
America, Architecture of.) 

PERUCCI. (See Pemzzi, Baldassare.) 

PERUGINO. (See Vanucci, Pietro.) 

PERUZ2I (PETRUCCI, PERUCCI), BAL- 
EASSARB; painter and architect of Siena, 
Italy; b. Mar. 7, 1481 ; d. Jan. 6, 1556. 

Peruzzi was probably born at Volterra, Italy, 
the son of a Florentine weaver, and 'was brought 
up in Siena. He went to Rome about 1503, 
and under the patronage of the famous Sienese 
banker, Agostino Ohigi, devoted several years to 
study. One of his earliest buildings was Chi- 
gi's villa, now cailerl the Villa Farnesina, fin- 
ished about 1510. After the death of Raphael, 
Peruzzi 'was associated with Antonio (II.) da San 
Gallo (see San Gallo, Antonio IL) in the su- 
perintendence of the "works at S. Peter’s church, 
and held that position intermittently from Aug. 
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1, 1520, until his death. During the reign of 
Adrian VI. (Pope 1522-1523) he wavS invited 
to Bologna by the presidenti of the church of 
S. Petronio to design a ia^xde for that church. 
A diwing in the Gotliic style now in the sac- 
risty is attributed to him. Peruzzi in 1525 
built the Ossoli palace in Rome. At Siena he 
w^as twice made arcJiitetto del p^ehlieo (ui peti- 
tion of citizens. The little court of the oratory 
of S. Oaterina and the Villa Belcaro date from 
this time; and in 1529 he wms made avjto- 
maestro of the cathedral. He began tlie fiuiioiis 
Palazzo Massinii {Alle Golonne) at Rome in 
1535, the year before his death. He began also 
the palace of Angelo Massinii (now Palazzo Or- 
sini). 

In painting, Peruzzi was at first a pupil of 
Pintiiricchio (see Piiituricchio). He afterward 
assisted Raphael in Rome. Among his many 
wmrks are the paintings of the choir of S. Ono- 
frio (Rome), much of the decoration of the 
Farnesina, and the decoration of the Ca])ella 
Pozzetti at S. Maria della Pace (Rome, 1516). 
He frequently designed fetes and processions, 
and painted many fajyides. His notes and de- 
signs were used by Serlio (see Serlio) in i)re])ar- 
ing his books. Peruzzi was buried in the Pan- 
theon near Raphael. 

Rudolf Redtenbacher, Baldassare Peruzzi nnd 
seine WerJee; Vasari, Milanesied.: VaKsari, Blash- 
fiekl-IIopkins ed.; Muiitz, Penaissance ; Siiys et 
Haudebourt, Palais Massiml; A. Venturi, 
nesina; Donati, Elogio ; Gaye, Cavteggio, 

PEST HOUSE. (See Lazar House.) 

PETER OF COIiECHURCH ; priest and 
architect ; d. 1205. 

London Bridge w'as destroyed and rebuilt in 
1091, 1136, and probably at many other times. 
All these early structures w^ere of wood. Accord- 
ing to Stow (op. cit.) the last wooden bridge 
was built by Peter, curate of S. Mary CJolechurch 
(London), in 1163. The first stone bridge was 
begun by Peter of Colechurch in 1176 and fin- 
ished in 1209. It was constructed on twenty 
arches with nineteen piers, and houses were built 
upon it. 

Knight, London; Knight, Cyclopedia of Londoji ; 
Stow, Survey of London ; Redgrave, Dictio 7 iary of 
Artists; Thomson, London Bridge, 

PETIT, FRANCOIS ; architect. 

A son of Guillaume Petit, mcMre des osuvres 
of the city of Beauvais. May 3, 1578, he was 
chosen to conduct the works at the Pont Heuf 
(Paris) with his brother Jean, Guillaume Mar- 
chand (see Marchand, G.), and others. March 
7, 1600, he contracted with others to build tlie 
western portion of tbe Grande Qalerie du 
Louvre, (See Chambiges, Pierre, II.) 

Berty, TopograpMe, Louvre et Tuileries, 

PETRUS DE MARIA; architect and mo- 
saicist. 

Petrus de Maria built the cloister at Sassovivo 
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PBTEUS GULIMAEI 

near Foligiio, Italy, finished in 1 229. This clois- 
ter is similar to that of the Lateran. 

Frothingliaiii, Cloister of the Lutercm. 

PETRUS GULIMARI. (See Gulimari da 
Piperno, Petrus.) 

PEW. Originally, an enclosed and slightly 
elevated place fitted with a desk and more or less 
complete conveniences for writing ; the place for 
a cashier or paymaster, a clerk who had busi- 
ness with the public, or any one wdio needed a 
certain separation or enclosure, wdiile still re- 
maining accessible. Lawyers formerly received 
their clients in public places where each attor- 
ney had his own pew. Later, a box in a theatre ; 
and, in the same way of extension, an enclosed 
space with one or more seats in a church 
held by one person or tainily, as distinguished 
from the open benches, which were free. 
The pews of the seventeenth and eighteenth 
centuries had often seats on three sides of a 
space about 5 by 7 feet, enclosed with wooden 
partitions 4 feet or more high. The nine- 


teenth century pew is generally 
narrow, with back and 
less, and fitted with 


one 


ends 

long 


long 


and 


3 feet high or 
bench only, the 


M. J.). In 1762 he won the Grand Prix de 
Rome in architecture. Returning to Paris, he 
%vas appointed 
contrdleur of 
the buildings at 
the chateau of 
S. Germain and 
of Fontaine- 
bleau. He de- 
signed the elec- 
toral palace and 
chapel at Co- 
blentz (Rhenish 
Prussia). Under 
the Empire he 
w-as architect of 
the administra- 
tion of the hos- 
pitals. He pub- 
lished several 
wmrks on archi- 
tecture. 



Pew IX Chcrch at Elkstone, 
Gloucestershiee; c. 1280. 


architect ; 


Quatremfere deQumcy, Notice sur A. F. Peyre; 
Nouvelle hiofjrcq)hie generale, 

PEYRE, ANTOINE MARIE : 
b. 1770; d. May 24, 1843. 

A son of Marie Joseph Peyre (see 
Peyre, M. J.). Under the Directoire he 
was appointed arckitecte des bdtiments 
civils and took charge of the construc- 
tion of the Observatoire and of the in- 
stallation of the Mus(^e des Monuments 
Fran^ais in the convent of the Petits- 
Aiigustins under the direction of Marie 
Alexandre Lenoir (see Lenoir, M. A.), 
In 1809 he was appointed architect of 
the Palais de Justice (Paris), and made 
extensive additions to that building. In 
1800 he built the old Gait^ theatre in 
Paris (now destroyed). He built also 
the theatre at Soissons and a the- 
atre at Lille./ He published sev- 
eral works on architecture. 

Nonvelle biogmphle generule; 
Baucbal, 

... PEYRE, MARIE JOSEPH ; architect ; ' 
b. 1730; d, Aug. 11, 1788. 

He won the Grand ^ Prix de Rome in archi- 
tecture in 1751. In 1767 he was admitted to 
the Acad4m ie d^Aixh i lecture. I n 1 7 7 2 he was 
Pew: Binham Pkiory, Norfolkshire ; c. 1340* associated with De Wailly (see Wailly) as su- 



occupants of which all face the pulpit or read- 
ing-desk. (Cuts cols. 126, 127, 128.) --R. S. 

PEW CHAIR. A hinged seat, attached to 
the end of a church pew, to afford accommoda- 
tion in the aisle when additional seats are re- 
quired. (United States.) 

PEYRE, ANTOINE FRAN 90 IS ; archi- 
tect and painter; b. April 5, 1739; d. March 
7, 1823. 

A brother of Marie Joseph Peyre (see Peyfe, 
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pervising architect of the chateau of Fontaine- 
bleau, and with him built the Od^on theatre in 
Paris. 

Bauchal, Dictiorinaire. 

PHAROS. A. A lighthouse or beacon tower 
which anciently stood on the Isle of Pharos, at 
the entrance of the port of Alexandria. Hence, — 
B. Any lighthouse for the direction of sea- 
men ; a watch tower or beacon, especially when 
of a more or less monumental character. 
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'PHIBIAS (PHBIDIAS): 

PHIDIAS (PHEIDIAS)'; sculptor and ar- 
.eMtect. 

Phidias began as a painter. He was one of 
the tliree great pupils of Agelaidas (see Age- 

la idas). His 
earliest recorded 
work was a 
chryselephant- 
ine statue of 
Athena at Hel- 
lene in Achaia, 
Greece. About 
459 he made a 
statue of Athena 
Areia for a tem- 
ple at Platma in 
Boeotia. To this 
early period may 
be ascribed his 
Aphrodite Oii- 
rania, the Apollo 
Parnopios, the 
Hermes Prona- 
os, and the Am- 
azon at Ephesos. 
Pew in Church at Kidltngton, Before the end 
Oxfordshire; with Abbrevia- adminis- 

(I.H.C. : SEE Article LH.S.) . tration ot Oimon 

(cl 469 B.cv) 

Phidias made the bronze statue of Athena Pro- 
machus which stood on the Acropolis. The his- 
tory of the great chryselephantine statue of Zeus 

in the temple of 
that god at 
Olympia is ob- 
scure, but it was 
probably dedi- 
cated about 448 
B.c. After this 
time Phidias 
was attached to 
the administra- 
tion of Pericles 
at Athens, and 
Phidias, accord- 
1 ing to Plutarch, 
f was made supen*' 
intendent of all 
the public build- 
ings. The colos- 
sal';: ■■■chrysele- 
phantine statue 
of Athena which 
stood in the Par- 
thenon was con- 
Elgin 



Pew: Church at Steeple As- 
ton, Oxfordshire; c. 1500. 




secrated in 438 b.c. (See 
Greece, Architecture of ; Parthenon.) 

Collignoiu Eistoire de la Sculpture Grecqne; 
Collignon, Phidias; Waldstein, Essays on the AH 
of Pheidias; Story, Phidias and the Elyin 
Marbles; Peterson, Die Kunst des Pheidias; 
Michaelis, Dev Parthenon; Hamilton, Lord Elgin’^s 
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Pursuits in Greece ; Plutarch, Pericles; Patisanias^ 
(Fraser’s Trans.). 

PHEHGITBS. Same as Phengites Marble ; 
under Marble. 

PHILON; architect.^ 

Philon was included by Varro among the 
seven greatest architects of Greece. His best 
known building was the arsenal at the Peirams 
(the port of Athens). This building was erected 
between 346 and 328 b.c., and was burned by 
the Roman general Sulla. Philon wrote books 
on proportion and a description of the arsenal. 
An inscription has been found giving an accurate 
description of this building. (Clioisy, op. cit.) 

Choisy, iStudes epigraphiques ; Thos. W . Lud- 
low, The Athenian Arsenal of Philon in American 
Jou7'nal of Philology. 



Pew: Church at Milverton, Somer- 
setshire, A.i>. 1540. 

The upper panel has the royal escntolieon, with the 
Garter, Tudor Lose, arid a Pomegranate. 

PHOTOGRAPHT. The art and the pro- 
cess of making pictures by the action of light 
upon chemically prepared surfaces, as of paper, 
glass, metal, etc. The application to the study 
of architecture dates from about 1849, at which 
time Ponti, of Venice, was making pa])er prints 
of important buildings in Venice. Tlu^ prints 
made at this time, though somewhat faded, are 
still useful. E. 1). Bahius, of Paris, wais mak- 
ing large and very splendid ])ictureB of Preiu'h 
cathedrals as early as 1854, and these pictures 
are still in excellent condition. 

The great majority of architectural photo- 
graphs which are purchased by travellers in 
Europe are taken with a view to giving a general 
picture of an agreeable sort; carefully taken 
pictures giving less visited buildings, and espe- 
cially views of details on a large scale, are often 
difficult to procure. In this respect there is a 
very great difference between one town and 
another.. 

Great collections of architectural photographs 
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liave not . very, commonly been riiadej one reason 
being the difficulty attending their accumulation, 
owing to the absence of a well-organized trade 
with its catalogues, its adyertisements, and its 
trade methods. The necessity of proyiding 
much space for the accommodation of photo- 
graphs and the difficulty of their organization 
and cataloguing, and the constantly increasing 
number of books illustrated by photograpby, 
Iiaye also counted against the making of these 
coliectioBS. It is probable that the formation 
of a complete collection of architectiu’al photo- 
graphs would inyolye the immediate purchase 
of 70,000 or 80,000 prints and the taking of 
hundreds of new ones yearly, besides the neces- 
sary taking of many pictui'es for which special 
orders would have to be given. A photograph 
of a building or part of a biiildiiig should be 
taken without the slightest reference to the 
artistic effect of the picture. The object of the 
picture being to convey to the student all 
the facts possible, concerning the work of archi- 
tectural art, the photograph should be considered 
as a fiiithful mirror in which those truths are 
preserved. On this account many operators 
prefer an overcast day which, by avoiding strong 
shadows with sharp edges, enables the student 
to see the details of the building even in its 
recesses. On the other hand, there are those 
students of architecture who insist uiDoii the in- 
tention of the designer to use shadows as the 
chief element in his architectural design. It is 
to be observed in relation to this that designing 
in shadow is rather an ideal of the theorizer 
upon architectural designing than a practi(.‘al 
matter ; as is made evident by the fact that the 
details of the north flank of a building, where 
the sun seldom strikes, are not often very unlike 
those of the south side. The practice, tliere- 
fore, of taking photographs in cloudy weather 
is to be commended, the resulting photographs 
being much tmer and softer, and wntii careful 
stopping down of the lens and giving a longer 
exposure, the details, in the shade and high light 
as well, will he strong and brilliant. Until 
within the last few years the photographs of 
interiors have not been successful, owing to the 
halation or fog which would appear around 
all windows facing the direct light; hut with 
the introduction of the non-halation plate much 
of the trouble is obviated. The flash light is 
hardly to be recommended for architectural re- 
production, as long exposure of the plate will 
give best results ex(‘ept in interiors where light 
does not penetrate at all 

Photography, as applied to the rendering of 
architectural subjects, may be divided into two 
divisions, — prints by direct process, and prints 
which are photo-mechanical. 

Direct process is where the negative is used 
for making a positive print by the action of light 
on a sensitized surface. 

T29 


PHOTOGRAPHY 

Photomechanical is where the negative is a 
means only to produce either another negative 
or a positive on some hardened surface, on which 
printer's ink can be spread for the purpose of 
mechanical printing. 

Prints by direct process may be made by di- 
rect contact with the negative, thus giving the 
same size picture as the negative, or may be 
enlarged by solar or arc light projections on to 
the sensitized pgiper ; or a large negative of the 
desired size can he made from the small nega- 
tive, from which direct printing can be done 
without the further necessity of a projecting or 
enlarging camera ; where a large number of 
prints are to be made this is the best method. 
For direct printing there are many papers, as 
silver, aristo, vera, blue print, platinum, car- 
bon, bromide, velox, etc. For detail, such as 
is recjuired for architectural subjects, carhon 
and bromide give the best results, and espe- 
cially are adapted for enlargements. 

Mat surface papers are, on the whole, to he 
recommended over the glazed papers, as avoid- 
ing the annoying reflecting surfaces, though for 
accuracy and clearness of detail the glazed 
papers may be j^referred. 

The various papers above mentioned can be 
divided into three classes, — those which print 
out after exposure to the light, through the 
negative, those which print hut faintly or where 
the image is scarcely discernible, and those 
which show no image; the two latter classes 
must be developed after the exposure is made 
before the full image appears. 

Silver, aristo, vera, and blue print are of the 
first class, platinotype of the second class, and 
bromide and carbon of the third class. 

Of the papers in the two latter classes, Le, 
those which do not print out, platinum is to he 
recommended both for the results obtained, the 
extreme facility for working, and for perma- 
nency; it yields a soft giay print, hut lacks 
brilliancy of detail in the half tones and shad- 
ows ; it might be said that it is to photography 
what the impressionist school is to painting. 

The platinum print is thoroughly appreciated 
for pictorial work where softness and efiect are 
sought and minute detail is not required. 

Of the processes belonging to the second di- 
vision, the photomechanical, there are as many 
varieties as there are papers in the fii'st divi- 
sion ; those most in use are the collotype, 
photogravure or heliogravure, half tone, or 
photo-electrotype. 

The collotype process is worked on a film of 
bichromated gelatine, which, when exposed un- 
der a negative, may, when washed and dried, 
be treated in the same manner as a lithographic 
stone ; that is, the parts acted on by the light 
refuse to absorb water, but take the greasy 
printeris ink, while the parts not acted on ab- 
sorb water and refuse the inks. 
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The collotype process is used largely in all 
countries, and worked under various names. 
Ill Germany as Lklitdruck, in France as j)/io- 
iofjfpie, and ill England and America as collo- 
type, phototype, albertype, and various other 
fancy names. The heliotype is a slight modifi- 
cation of the collotype process, the principal 
feature being that the gelatine film can be hard- 
ened with chrome alum, and afterward detached 
from the support on which it was originally pre- 
pared. It then forms a tough and flexible skin, 
of gelatine, which can be used at any time for 
pointing from by attaching to a zinc plate or to 
a cylinder. 

For tlie reproduction of architectural sketches 
for illustrative work, either line drawings or col- 
oured sketches, the photo-electrotype process is 
most in vogue, and is one of the earliest pro- 
cesses of engraving with the aid of photography. 
If a black and white line drawing is to be re- 
produced, a sheet of chromotized gelatine is ex- 
posed under the negative, the eftect being that 
the parts most aftected by the light shining 
through become insoluble and incapable of ab- 
sorbing water, while ‘the parts not aftected be- 
come readily soluble when treated with warm 
water or an acetic acid bath, so leaving the 
insoluble parts to form an image in relief ; from 
these, moulds in wax and plaster are made, from 
which the copper relief block is made for typo- 
graphic printing. If the drawing to he repro- 
duced is either ill wash or in colour, we have 
to deal with what is known as tone work, and 
the negative must be made through a fine lined 
screen, about two hundred lines to the inch; 
this breaks the light up into little dots and 
squares, producing what is generally termed a 
“half tone.” 

If a reproduction is to he made from a photo- 
graph, the photograph should be made on silver 
paper, and not too glossy. 

In summing up, as to the most desirable 
method for the reproduction of architectural 
subjects, it must be stated that it depends en- 
tirely on the use or purpose to which the repro- 
duction is to serve. 

Where a large number of prints are to be 
made of the same subject, one of the photo- 
mechanical processes must be accepted ; while 
if time and number of prints or reproductions do 
not enter into the question, it is safe to say that 
the best results are from the carbon print, its 
superiority over other papers being its brilliancy 
and softness of detail in high light, shades, and 
shadows, also the latitude it afibrds for render- 
ing different tone, to which must be added its 
permanency. 

Of the photo-mechanical processes, the photo- 
gravure is undoubtedly the most satisfactory in 
every way, giving the most exquisite detail ; its 
range is so great that the softest or hardest ma- 
terials will come out in their true value ; the 
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stone corbel or the carefully wrought grille will, 
at a glance, show in true contrast with the deli- 
cately veined polished marble coliinms and the 
soft plush draperies, and it is in tliis very par- 
ticular that the half-tone process is so inferior, 
texture being almost absent. In fiict, the one 
should hardly be compared with the other. The 
former is a hand process, wdiere each picture is 
pulled from the copper plate, while the latter is 
the direct result of the “ rapid fire ” multiply- 
ing printing machine, and naturally the least 
expensive. 

In enumerating the various methods above, 
the American synonym is given in each case. 

The EncydopcBclio Dictionary of Photog- 
raphy^ by Walter E. Woodbuiy, is a most 
valuable work, capable of furnishing aid to 
every student of the subject. 

— Ohahles I. Bebg. 

PIANO NOBILE. In an Italian residence, 
the principal story containing the apartments 
of ceremony and reception, usually one flight 
above the ground, but often situated above an 
intermediate entresole or mezzanine. (Com- 
pare Premier Etage, under Stage.) 

PIAZZA. A, In Italian cities, an open 
square more or less surrounded by buildings ; 
the open area made by the intersection of sev- 
eral streets. 

B. In the United States, same as Ve- 
randah. 

PICCONI, ANTONIO. (See San Gallo, 
Antonio IL, da.) 

PICK DRESSING. The first rough dress- 
ing, or facing, of granite or other hard-quarried 
stone by means of a heavy pick or wedge-shaped 
hammer. Pick dressing produces a result suit- 
able for heavy foundations or underpinnings 
where smooth work is not required. 

PICKET HUT. A rude dwelling made by 
driving stakes, or “pickets,” into the ground, 
and roofing them. The Mexican jacal construc- 
tion is a form of picket hut, (See Jacal.) 

— F. S. D. 

PICTOtr STONE. An olive-gray, fine- 
grained, carboniferous samlstone from Pictou 
Harbour, Nova Scotia. — G. P. M. 

PICT’S HOUSE. In Scotland, a rude 
dwelling built often upon the side of a hill, so 
that parts of the house are excavated, while 
others are enclosed by walls of unhewn stones. 
The rude stonework was carried up in a conical 
or domical shape until the roof was completed ; 
then the earth was heaped above it, or a layer 
of turf or peat was used to cover everything. 
These buildings were sometimes large, contain- 
ing many chambers. 

Wilson, Prehistoric Annals of Scotland. 

PICTURE GAELERY. A hall planned 
and provided with regard to wall spaces, area 
of floor, and lighting by day or night, for the 
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PiEii: Theory oe' Piers as Explained by Ruskin. 

A is a wall, hardly strong enough; B contains the same cubic contents 
gathered up into piers, b, and curtains, t7,. This will be so very much 
stronger than A that the material c, c can be removed with safety. 
This is true of very many conditions. 

most convenient exposition of pictures. (See 
Gallery, G,) 

PICTURE PLANE. In perspective draw- 
ing, the plane of projection, generally vertical. 

(See Perspective.) 

PIECE WORK. Work done and paid for 
by measure of quantity at a fixed rate, accord- 
ing to a previous estimate of value ; i,e. at an 
agreed price per thousand for a certain quality 
of bricks laid in a specified manner, or, in the 
case of stonework, at a given price per perch, 
etc., in contradistinction to work done and paid 
for by the measure of time, or by lump sum. 

(See Contract; Day’s Work.) 

PIBDROIT. A pier partly engaged in a 




Clustered and Band- 
edPier: Choir, 
Lincoln Cathe- 
dral; c. 1200. 


Clustered Pier: 

ONLY THE 

Vaulting 
Shafts Banded. 



Pier : Nave Arcade ; Islif 
Church, Oxb'ordshire ; c. 
1180. 


wall ; perhaps to be distinguished from a pilas- 
ter, as having no cap and base. A term of 
loose application, adapted irom the French Pied- 
droit. (Compare Pilaster Mass.) 

PIEN; FIEND. An arras ; a salient angle. 
Compound terms result from this meaning ; as 
pien hammer, a hammer having a cutting edge; 
pien rafter, in Scotland, a hip rafter. (See 
Pien Check, under Check.) 

PIER. A. Any more or less isolated mass 
of masonry, generally acting as a support; as. 
the portion of a 
wall between two 
openings; the 
supports — larger 
than mere col- 
umns — of vault- 
ing in mediaBval 
churches, the pro- 
jecting buttresses 
or stiffeners along 
the fianks of Ro- 
rnanesque and 
Gothic churches, 
the masonry and 
grillage under a column in modern construc- 
tion. (See Column ; Clustered Column ; Pilas- 
ter and following titles.) 

B. A structure like a bridge or dyke, pro- 
jecting from the land into deep water to allow 
of the loading and unloading of vessels, or more 
rarely to protect an anchorage or the entrance 
to a harbour. (See Embankment ; Fondamenta ; 
Jetty ; Landing ; Molo ; Quay ; Riva.) 

Compound Pier. Any pier composed of 
several members grouped together, as distin- 
guished from one having a simple square, cir- 
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Pier: Clustered and Band- 
ed Piers; Lincoln Cathb:- 
dral; 13th Century. 
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PIERCED' WO'RK 




i 111! !!!ii!:il;i|«®i 

Pierced Work: Switzerland, 17th Century . 

Fascia below string course in wooden house ; each piercing bordered 
by light coloured paintings, ' ■ 


Pier: Clustered Pier; 
Old, Northampton- 
shire: c. 1450. 


Pier: Clustered 
Pier of Latest 
Type, with One 
Capital for the 
Whole. Stogum- 
BER, Church OF 
S. Mary, Somer- 
set; c. 1500. 


cular or polygonal section. The term thus 
includes all clustered pillars or piers, and those 
having a cruciform or 
stepped cross section. 

They constitute a dis- 
tinguishing feature of 
mediseval church architec- 
ture, through almost its en- 
tire history from the tenth 
to the fifteenth or sixteenth 
century. 

Recreation Pier. (See 
under R.) 

PIERCED WORK, 

Decoration which consists 
mainly or partially of per- 
. forations. The essential 
character of this kind of decoration depends on 
whether the perforations are intended to be seen 


as accentuated points of light against dark or 
of dark against light. 

PIETRA NEPHRITICA, (See Nephrite.) 

PIETRASANTA, GIACOMA DA; archi- 
tect and sculptor. 

Many of the buildings in Rome, which are 
attributed by Vasari to Giuliano da Maiano 
(see Giuliano cla Maiano) and Baccio Ponte] li 
(see Pontelli), were probably built by Pietra- 
santa. Among others, the church of S. Agos- 
tino, built in the reign of Sixtus IV. (Pope 
1471-1484). In 1452 he made several marble 
doors for the Capitol, and in the records of Pius 
II. (Pope 1458-1464) he is mentioned as 
superintendent of the construction of the loggia 
of the Benediction, with the title “ Superstes 
fabricee pulpiti.” In 1467 and 1468 be ap- 
pears as director of the works at the Vatican 
and the Palazzo di S. Marco (Rome). 

Miintz, Les Arts a la cour des pa])es. 

PIETRO DA CORTONA. (See Berretiiii, 
Pietro.) 

PIETRO DI MINELLA. (See Beccafiimi, 
Domenico.) 

PIGALLE, JEAN BAPTISTE; sculptor; 
b. Jan. 25, 1714 ; d. Aug. 20, 1785. 

At the age of eight he was employed in the 
atelier of Robert le Lorrain (see Lorrain, R. le), 
and at twenty entered the academy of painting 
and sculpture in Paris. He studied in Rome, and 
on his return made the beautiful statue of 
Mercury, now in the Louvre. One of his most 


Pierced Work: Stone Window Slabs; Central Syima. 

important works is the tomb of the Marfelml 
de Saxe in the church of S. Thomas at Stras- 
burg (Elsass, Germany). 

Gonse, Smdpture fran^aise. 

PIGEON HOUSE. (See Colomhier ; 
Dovecote.) 

PIG LUG^ JOINT. Same as Dog Ear 
Joint (which see under Joint). 

PIGTAIL AND PERIWIG STYLE. 
In German, Zopf und Periicke Styl the 
fantastic late neoclassic of Germany, a term 
of ridicule corresponding to Barock (for 
which see Barocco Architecture). The 
style is more commonly designated Zopf 
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Styl simply, and this abbreviated form is rather 
commoii even in serious writing. 

PILA. In Italy, a holy- water font, consist- 
ing of a bowl mounted on a shaft or foot, as 
distinguished from a font secured to or hanging 
from a wall or pier. (Compare B4iiitier.) 

Pill ASTER. An engaged pier with a more 
or less flat face, projecting slightly from a wall 
surface, and furnished with a capital, base, etc., 
as if to correspond with a column; the shaft 
may be in a single piece, or it may be built up 
in courses with the masonry of the wall of 
which it forms a part. It was a Roman expres- 
sion of the Greek Aiita, but, unlike the anta, 
its capital was made as nearly as possible like 
the capital of the corresponding column, with 
which in Roman work it was nearly always 
associated as a respond, but rarely used inde- 
pendently in Roman work. But in the Renais- 
sance, the function of pilasters became gi'eatly 
enlarged, and they were often used, without the 
detached columns from which they were de- 
rived, to express upon a wall flice an order of 
architecture or a superimposition of orders in 
flat relief as it were, taking the place of the 
engaged column as used in the practice of the 
Romans. The engaged piers in Romanesque 
architecture are sometimes, by extension, called 
pilasters. — H. Y. B. 

PILASTER MASS. An engaged pier built 
up with the wall : usually without the capital 
and base of a pilaster ; an undeveloped buttress, 
as in Romanesque work. (Compare Piedroit.) 

PILASTER STRIP. Same as Pilaster 
Mass, but generally applied to a comparatively 
slender pier of slight projection. 

PILASTRATA. In Italian, and by adoption 
in English, a row, series, or order of pilasters. 
(Compare Colonnade.) 

PILE. A post, or similar member of wood 
or metal sunk or driven into the soil to form a 
foundation for a superstructure or to form a 
retaining wall or dam. Most commonly used 
in series in soft ami yielding soil, or in water 
as a support for walls, piers, and the like, 
whose pressure would be too great for the soil. 
When in place, a pile may reach a hard sub- 
stratum and thus serve as a column or post 
to transmit the pressure of tlie suj)erstnicture 
througli the softer material to a Arm founda- 
tion ; or it may resist the imposed pressure by 
the friction of the material against its sides. 
(See Foundation.) 

Close Pile. One placed in immediate con- 
tact with another, as in the construction of a 
coffer dam. 

False Pile. A pile, or similar member, 
placed on top of a pile or piles, after driving, 
to reach a desired level. (See Follower Pile, 
below.) 

Fender File. A pile used at water fronts 
to act as a guard or fender between boats and 
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a landing. The 
most notable ex- 
amples are those 
of Venice, which 
are mentioned here 
on account of their 
decorative efiect. 

They are adorned 
with sirnffle painted 
decorations, recall- 
ing the colours of 
some heraldic 
achievement. 

Filler or Filling 
Pile. One driven 
between gauge piles 
after these have 
been placed. 

Follower Pile, 

One used, in driving, as an extension to a pile 
which has been driven to its full length without 
reaching a hard bottom or meeting with suflicient 
resistance. (See 
False Pile, 
above.) 

Gauge or 
Gauged Pile. 

One of several 
carefully placed 
by accurate 
measurement, as 
a gauge for the 
re.st of a series. The tops of gauge piles are 
commonly connected by a horizontal ledge, or 
wale, on each side, between which the Filling 
Piles are driven. 


Pigeon House : Shikly, Vir- 
ginia, U.S. 

(Compare cats tinder Colombier.) 


Cymaiium 


CoUariDO or Neck 


Pilaster: Roman Boric, with 
Names oe" the Details, 


Pilaster of Decorative Interior: Peristyle, 
House of the Faun, Pompeh. 
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Screw, Pile. A pile terminating 
in a screw at its lower end, by wliicli 
it is forced into very hard material 
when revolved. 

Sheet Pile. One of a series of 
accurately cut and squared timbers — 
generally bi'oad and thin, as planlvs — 
driven in close contact, as for forming 
a temporary wall about a deep excava- 
tion. In its best form, a sheet pile is 
tongued and grooved, and its foot is 
bevelled so as to form a point or 
sharp edge at the side which is to 
come against a pile which is already 
in place: in driving, the pile is thus 
wedged close. The form known as 
the pug pile has a tongue and groove 
of dovetail section by which it is 
tightly locked to its neighbours. 

Sheath Pile. Same as sheet pile ; 
a conniption, possibly in confusion with 
sheathing, which such piling resem- 
bles.— I). N. B. S. 

■ ■ PILE DRIVER. A macliine • by 
which a heavy weight (about 1200 
pounds) is raised to a lieiglit and then 
allowed to hill suddenly. The wind- 
lass may be turned by hand, or by a 
small steam engine ; the weight or 
hammer is commonly released by the 
automatic action of a hook which is 
thrown out of a ring when it reaches 
a certain height. 


Pilaster: Early Romanesque Forms, 5th Century: El 
Barah, Syria. 


PILE DWELLmG. A house 
built upon piles, especially when sur- 



HoHow Pile. A hollow metal cylinder used [ rounded by water or swamp, the piles being long 
as a pile and commonly sunk from its interior. 

Hydraulic Pile. A form of hollow pile, 
inside of which excavating is carried on by 
means of a jet of water. 

Pneumatic Pile. A form of hollow pile 
which is forced into 
place by atmospheric 
when the air 
fSiH within is exhausted, 
rflf bringing with it the 
displaced soil. (See 
\\1 Caisson I.) 

Pug Pile. (See 
\ Sheet Pile.) 

r Sand Pile. A 

W preparation for founda- 
’ tion in soft soil — a 

■ substitute for a wooden 

pile — by a filling of 
sand in a deep round 
rtiiad hole; usually formed 

FI by driving a wooden 

Pilaster: Late Neo- withdrawing it, 

CLASSIC, WROUGHT INTO and ramming sand into 

F0EM0EGAINE;SCHL0SS pi,. 

TORPA (Westergott- openiiig. (bee 

LAND), Sweden. Pomidation.) 


Pilaster in Decora- 
tive Woodwork: 
17th Century; Wad- 
ST ENA, Sweden. 


Pilaster Strip : Foun 
TAINS Abbey; c 

1170. 



PILE TOWER 

enoiigli to hold the house with its plat- 
forms and accessories at some distance 
above the surface. Such dwellings 
were very common in Europe previous 
to the development in each region of 
organized society, the isolated position 
and the surrounding surtace of water 
or marsh serving as a defence. They 
are still in use in tropical regions, as 
in certain of the Pacific islands. A 
village composed of such dwellings is 
known as a lake village or a s\vamp 
village. Much of our knowledge of 
prehistoric arclneology is obtained 
from the remains found on the lake 
bottom or buried in the swamp on the 
sites of such villages. 

Some of these villages seem to have 
been of the nature of communal dwell- 
ings; in others a complete street of 
rough woodwork or of w*attle seems to 
have been faced on either side by the 
dwellings, each independent of all the 
others. — R. S. 

PILE TOWER. Same as Pele 
Tower. 

PILING. The process, and the re- 
sult, of driving piles. 

PILLAR. Properly, any isolated 
vertical mass, whether monolithic or 
built up in courses, as an isolated pier, 
or the like. The term is hardly a 
technical one, and is very loosely ap- 
plied ; thus, the mass of coal left in 
a mine to carry the rock above is so 






Pillar : Square and Round Ones (commonly called Piers 
AND Columns), Kokanaya, Syria; 5th Century a.d. 

called ; and the English Bible (Gen. xix. 26 ) 
speaks of a pillar of 
salt. In architecture, \ \|f . 

the term is applied to \ \\ . * 
a vertical supporting 
member which is not a \ \\ | 
column nor -a pier, in ^ 

■ the usual senses of those ^ , 

words ; also, to large ^ , 

memorial columns. W 

CompoTHid Pillar. (•+; H C 

Same as Compound / ii 

Pier, under Pier. - HI 

Midwall Pillar. (See ‘‘'■I ^ 

Midwall: Column, un- ^ 
der Column.) H ^ ^ 

Pompey’s Pillar. A •' ’Vx ||| 

large memorial column *' ^**'ll ^ 

of red Egyptian gran- ^ l-n ■| 
ite, ^ in Alexandria, : '-r 

E^pt, erected by Pom- . / [‘j : ’’iS 

peiuSj ' a prefect, in hon- ; ' ' 
our of . Diocletian, in the ■ ■ . 
fourth century a.d. . ^ 

(See Memorial Column.) Pillar, Octagonal: 
PILLAR OP VIC- Church of Orton-on- 

A Ti THE-HiLL, LEICESTER- 

TORY. A pillar-hke shire; c. 1350. 


Pillar: Nave Arcade Piers in the 
Form of Simple Pillars; Foun- 
tains Abbey, Yorkshire, England : 
e. 1180 . 
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PINNACLE 


Pin in Visible and Dec- 
OBATiVE Framing: A 
Swiss Chalet. 


'-PILL ABET':.. 

structure devoted to the conimemoration of a 
victoryj the terai being soiiietimes extended to 
buildings like eastern pagodas, ■which are hardl j 
pillars in any strict sense. The rostral column 
(see Coluiuna Eostrata) of the Eomans, and all 
those columns men- 
^ tioned under Memorial 
L Jm Column as being com- : 
|sS memorative of military 
ibB triumph, as Avell as 
|l the rude cathstones ' or 
II megalithic inllars of the 
IP North, are included 
under this title. 

PILLARET. A 

small pillar, 

PILLOW WORK. 

The decorative treat- 
PiN IN Visible and Dec- cnrfiPA 

OBATIVE Framing: a suiiace 

Swiss Chalet. with pillowdike projec- 

The diay-onal brace is halved tionS ; more especially 
and notched into then priti^ht, « i p 

and is held with two pins of any member oi an 
with ornamental heads. USLiaiiy flat, with 

a continuous cushion-like swell or bulge. (See 
Cushion.) 

PILON (PILLOlSr), GERMAIN ; sculptor 
and architect; b. 1535 (in the Faubourg Saint- 
Jaques, Paris) ; d. Feb. 3, 1590. 

In 1558 Pilon received payment for eight 
figures in relief for the vauit of the monument 
of Francis L, at Saint-Denis 
(see De FOrme, Philibert), one «j& 
of his earliest and best ^Yorks. J|i 
He superseded Domenique 11: | 

Florentiii' and Geronimo della II j I 

Eobbia (see Robbia, Geronimo . , SM 

della) as sculptor of the • /||j| M 

monument to Henry II., at ^ , 

Saint-Denis, and made all 1 1] H 1 ^ 

the statues of this monument. i , | j I 

The has ■ reliefs of the base are ■ j I r 1 ■ 

by Laurenb Eegnauldiu (see ' ■ ; j ' j| 

Eegnauldin) '.aud ■■ Fremyn '• | il ■. 

Roussel. :- Pilon - made the ■ | 1 : j| - 

monument to Guillaume du j j J ||| 

Bellay de Langey at the cathe- ' ] j |||| 

dral of Le Mans (finished in 
1557), and the monument to 
B,irague in the Louvre. One 
of his most celebrated works 
is ^ the group , of Three Graces * ?tf ■1!™““' 
wh ich supports a vase in- P i n n a c l e : O x- 
tended to contain the heart 
of Francis I. This work, 
made for Catherine de^ Medici in 1561,, is now 
in the Loime. 

Lami, Dictionnaire des sculpteiirs. fmngais.; 
Palustre, Renaissance j Gonse, Sculpture frah'- 
gaise. 

PIN. A cylindrical or slightly conical or 
wedge-shaped peg or holt, generally of wood, 
used to connect two or more pieces together, 
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It is most widely used in inortise-and-tenGn 
jhaming, and the like. (Compare Bolt.) 

PINACOTHECA. In classic architecture, 
a building for the preservation or exhibition of 
pictures; in modern use, a gallery of painting. 
(See Pinakothek.) 


Pinnacle: Ox- 
ford Cathe- 
DiiAL ; c. 1220. 






Will 

Wikm 






Pinnacle: Tower of CoxrTANi’KS 
Cathedral, Normandy, about 
1130, WITH Pinnacle of Unusual 
Size. 

The roof of the stair turret has also two pinna- 
cles closely combined with its mass. 

PINAKOTHEK. A building for the exhi- 
bition of paintings, the term having been put 
to use in Munich to denote the two important 
picture galleries known, respectively, as the 
New and the Old Pinakothek. (Compare Pina- 
cotheca.) 

PINNACLE. A subordinate vertical struc- 
ture of masonry, generally more or less taper- 
144 








PLATE Vn 



PINNACLE 


only by the waterway leading to the gargoyle, an 
open niche containing the great statue on its pedes- 
tal, and the spire, which itself is accompanied by 
four minor pinnacles. The gargoyles are ruined 
in effect by the modern water-leaders. 


A part of the chevet of the cathedral at Reims. 
The importance of these pinnacles is in their colos- 
sal size, for each from the level surface at the top 
of the great buttress rises 80 feet to the fiuial upon 
its spire, and includes a solid basement pierced 




PINNING IN 


PIPE 




mg, rising above the iieigliboiiriiig parts of a 
biiildiiig. It is generally used to crown a but- 
tress, or the like, to which it gives additional 
weight ; also, at each of the four corners of a 
square tower, to fill the space left by an octag- 
onal spire above, and to complete the propor- 
tion. In some examples, the pinnacle consists 
of an open pavilion supporting a spire, the 
whole being of gimt relative size. (See But- 
tress; Flying Buttress ; Gothic Architecture.) 

PINISIING- IN. The closure of open joints 
ill rulible work or rough walling by small wedges 
or spalls of stone fitted into the intei*stices and 
bedded solidly in mortar, especially to avoid 
hollow spaces in the interior of a wall ; but it 
is customary, in specifying for the face work of 
such a wall, that there shall be few spalled joints. 

PINNING ITP. The operation of securing 
the solid horizontal bearing of timbers or lintels 
on walls or piers of masonry by the insertion of 
thin wedges of stone or layers of slate or metal ; 
the operation of driving in metal wedges or 
blades to bring the superstructure to bear fairly 
upon the substructure, or to restore to the per- 
pendicular a wall w^hich is not plumb. (See 
Perpendicular, Restoring to the; Shim.) 


PIN STOP. A metal pill # 
inserted in any turning member 1 
to stop it at a certain point, as Ml 
in the key of a gas fixture. I|l| 

PINTELIiI, BACCIO. (See |il| 

Pontelli, Baccio.) I|fj|| 

PINTLE. A pin forming an |#'l| 

axis or pivot to secure two parts 
or members, while leaving one 
or both free to revolve ; espe- 
cially, a combination of such a 
pin with another part, by which || p| |i 
it is held more or less at right 
angles, forming a sort of hook. 10^%) 

PINTURICCHIO, BER- f| jjp 

NARDO ; painter; b. 1459; P 

d. 1513. Piiituricchio painted 
frescoes at the Sistine Chapel 
(Rome), which still exist ; the 
Borgia apartments at the -Vati- 
can, recently restored ; and the i 1 illiJi! 
decorations of the library of the Pinnaclic 
cathedral of Siena. .» terbor< 

THEBRA 

Crowe and Cavalcaselle, His- 
tory of Painting in Italy ; G. W. 

Kitchen, Pkcolomini Library; Volpini, Aj. 
mento Borgia del Vaticano. 


PIPE. A long, generally cylindrical, 
hollow body, used for the conveyance of a 
fluid, as a drain, or a steam, water, or gas 
pipe. The material of pipes differs accord- 
ing to the service which they have to per- 
form. To quote some examples : — 
for soil and waste pipes ; heavy cast iron, 
asphalted and galvanized wrought 
iron, brass, and heavy lead for 
short branches ; 

for vent pipes ; heavy cast iron, galvan- 
ized or lead-lined -wi'ought iron, 
hea \7 lead brass; 
for drain pipes ; earthen, cement, and extra 
heavy cast-iron pipes ; 
for supply pipes ; heavy drawn lead, plain 
black, galvanized, enamelled, lead- 
lined, tin-lined, and glass-lined 
wrought iron, tin-lined lead, tinned 
brass, and copper ; 

for suction pipes from cisterns and wells ; 

tin-lined lead and block-tin pipes ; 
forilluminating gas ; black or plain wrought 
iron, galvanized wrought iron, and 
for exposed work, brass pipes ; 
for steam; plain black wrought-iron pipes; 
for gas and water street mains ; hea^vy as- 
phalted cast-iron pipes, asphalted 
or cement-lined wrought-iron pipes, 
for water ; wooden log pipes. 

(See Gas Fitting; House Drainage; 
Joint; Plumbing.)— -W. P. Geehard. 

Supply Pipe. The pipe by which the 


Pikjtacle: West End oe St. Frangis, Pavia, 13th Obn- 
TiTRY, WITH Pinnacles of wholly Decorativb Pue- 
FOSE, ANi> Unusually High, 




PISCINA 


' PIPS' BOABD 

nected with private or especial service. In 
pliiiiiMiig, the supply service precedes the ser- 
vice of special distribution. 

PIPE BOARD. A board secured over a. 
sink or the like, commonly fixed to the wall ; 
to which the various plumbing pipes for supply 



or tell-tale purposes, with their faucets, are at- 
tached. 

PIPPI, GIITLIO (Giulio Romano) ; painter 
and architect ; b. 1492 ; d. 1546, 

As the principal assistant of Raphael (see 
Santi, R.) he w^as associated with him in execut- 
ing the frescoes of the Stanze of the Vatican. 
He also superintended the execution of the freh- 
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coes in^the loggia of the Farnesina (finished 
about 1518). He assisted in the decoration of 
the Loggia of the Vatican, and of the Villa 
Madama, near Rome. In 1525 he designed the 
Palazzo del Te (abbreviation for Tty’etto, a sluice- 
way or canal) at Mantua (finished 1528). Oiu- 
lio built his own palazzo, whicli still stands in 
Mantua, and the tomb of Baldassare Castigli- 
one in the church of S. Maria delle Grazie 
(Mantua). 

Stiller, Falazzo del Te, in Allffem.eine Bauzei- 
tung, Vol XLIX. ; Bottaiii, Palazzo del. Te; Carlo 
d’Arco, VUa ed opcre di (riulio Booutno ; Miintz, 
Benaissanee ; Vasari, Milanesied. ; Gaye. 
gio; Gruner, Specimens of Or riameiital Art. 

PIPPI ' D’ ANTONIO DA FIRENZE ; 
sculptor and architect. 

After 1491 he was associated with Ambrogio 
d Antonio da Milano in the construction of the 
portico of the cathedral of Spoleto. 

PIRANESI, GIOVANNI BAPTISTA ; 
architect and engraver; b. 1720, at Venice; 
d. Nov. 9, 1776. 

He was the son of a mason and went to Rome 
at the age of eighteen to study architecture. 
His plates were published under tlie following 
titles : AiiticldtiX Bomcuie, 4 vols. folio, first eel. 
1756, second ed. 1784 ; Alonymenti. degli Sd- 
j)wni, 1 vol. folio, 1785 ; Sdograplda quatuor 
Tempdorum VeUrmn, dedicated to Pope Pius 
VI., 1 vol. folio, 1776 (PartlLcontains the Pan- 
theon); Della Nagnificeirm ed ArcJdtettum 
de^ Romani, 1 vol. folio, dedicated to Clement 
XIIL; Opere Varie di ArddMtura, etc., Rome, 
Year VIII. of the Republic ; Lapddes Cki 2 )ito- 
lini, 1 vol. folio, dedicated to Clement XIV.; II 
Oampo Mardo deWAntica Roma, 1 vol. folio, 
Rome, 1762 ; Anticlntfi d'^Alhano e di CaM 
Gandolfo,\ volfolio, dedicated to Clement XIV.; 
a volume of plates on the column of Trajan, a 
volume of plates on the ruins of Pmstum, vari- 
ous engravings of Roman vases, candelabra, etc. 

Biography compiled from a manuscript memoir 
of Piranesi by one of his sons in Lihrary of Fine 
Arts, 1831. 

PIRCA. A kind of construction found in 
Peruvian ruins where round stones are Jaid in 
mortar, forming a sort of rul)l)le. — F. S. 1). 

PISANO, ANDREA. (See Andrea da Pisa.) 

PISANO, GIOVANNI. (See Giovanni da 
Pisa.) 

PISANO, NICCOLO. (See Niccolo da 
Pisa.) 

PISANO, TOMASO. (See Tomaso di An- 
drea Pisano.) 

PISAY. Same as Pis(^. 

PISCINA. A shallow basin or sink, sup- 
plied with a drain pipe, generally recessed in a 
niche, which is often elaborately decorated. In 
modern churches, generally situated in a cano- 
pied niche in the sanctuary wall, on the Epistle, 
or south side of the altar, and east of the Se- 


PITCH 


, PISE 

dilia, used to receive the water in ^whieh the 
priest washes his hands at the Mass, and also 
that in which the sacred vessels are cleansed. 

Mallet, Archmloqie Belunetise^ 2 vols., Paris, 
1887. 

— 0. a 

PISE. A hiiildiiig material (see Pise Ma- 
sonry, under Masonry.) 

This material is much used in parts of Cen- 
tral and South America. A kind of pisd work 
was used by some American Indians, a good ex- 
ample still existing in the noted ruin, Casa 
G-rande near Florence, Arizona, and also others 
in. Mexico. Another variety wms in use in the Sa- 
lado Valley, Arizona, wdiere an examination of 



Piscina: In Dwelling-House at Oakham, Rut- 
landshire; 13th Century. 


many ruins discloses a method of ramming the 
clay between two lines of wicker work bound 
together by cross sticks. (See Cajon; Clay 
Walling; Tapia.) — F. 8. D. 

PISOIsr ; architect. 

Pison, Mafhtre cV oeuvre^ constructed, at the 
dose of the tenth century, the old cathedral of 
Le Puy (Haute Loire), central France, of which 
vestiges appear in the present building. 

Bourasse, CatTiedrales cle France, 

PIT. In a theatre, or the like, the main 
portion of the floor of the auditorium, situated 
at a lower level than the dress circle or boxes 
which originally enclosed it on three sides. 
Commonly separated from the boxes by a sunken 
aisle. The term is now, in Great Britain, ap- 
plied to the inferior seats in whatever part of 
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Piscina: Cowling Church; c. 1260. 


the floor of the house, and in the United States 
has been superseded by the term Orchestra or 
Parquet, 

PITCH (I.). The amount of slope given to 
any member, as a roof, or part of a roof; thus, 
a pitch may be stated as of 2 to 3 (viz. 2 feet 
or inches upright to 3 feet or inches horizontal) 
or of a given angle (30 degrees, 45 degrees, etc.). 
An ingenious instrument is sold, devised for the 
easy determination of the pitch of roof and 
much used by carpenters, surveyors, and the like. 
It is furnished with a spirit level, and by the use 
of this, a glance will determine either the angle of 
the pitch or the number of feet of rise or vertical 
height which corresponds with a given length 
of slope, or, at pleasure, with a given horizon- 
tal length. 



Piscina: Blythford Church, Suffolk; c. 1300. 
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■PITCH 

The pitch of roofs has generally been deter- 
mined by two considerations taken together ; 
one, the amount of rainfall or snowfall which 
is to be expected during the year, or any season 
of the year; the other, the material with which 
the roof is covered. A roof made of sheets of 
till plate, zinc, or other metal soldered together, 
may be much more fiat than a roof of shingles ; 
this, again, somewhat less steep than a slate 
roof -— ail without danger of leakage so long as 
the roof is in good repair. Other considerations, 
such as those of architectural effect, have, how- 
ever often affected the question ; thus, the six- 
teenth century architects of France inherited 
from the Gothic cliiircb builders a taste for very 
steep and high roofs, requiring very lofty chim- 
neys, which, together with proportionally large 
dormer •windows, became an important feature 
of the Renaissance building of France. A 
hundred years later this taste had disappeared, 
and the influence of classical and pseudo-classi- 
cal traditions coming from Italy caused the 
adoption of roofs of very low pitch and almost 
entirely concealed behind blocking courses, para- 
pets, and the like. The flatter roofs may have 
required somewhat greater care in their construc- 
tion ; but the change from one to another was 
wholly caused by local and temporary change 
in taste of design. — R. S, 

PITCH (IL). The distance from centre to 
centre of rivets in iron construction. 

PITCH-PACED. In stonework, having the 
edges of the face trimmed down to a true arris 
or angle all around (see Draft), so that, when 
laid up in the wall, the central part of the visible 
face of each stone is left projecting and rough as 
it came from the quarry, or but slightly dressed 
into shape with the pick, while the joints are 
narrow, true, and all on the same plane. A 
pitch-faced wall, therefore, is a rough wall of 
squared stones with fine joints somewhat below 
the general surface. (See Rock Faced ; Stone 
Dressing.) 

PITCH HOLE. A recess or depression oc- 
curring in the surface of a stone wiiich has 
otherwise been more or less dressed to a true 
face for setting. 

PITCHING PIECE. Same as Apron Piece. 

PITCH OF AN ARCH. The versed sine, 
or height, from the springing line to the high- 
est part of the soffit or intrados. 

PIT DWELLING, A residence wholly or 
in part under ground and formed by an excava- 
tion. Records of houses wiiieh appear to have 
been entirely subterranean are not uncommon, 
and there exist in the south of England (Addy, 
op. cit.), in several parts of Italy, and upon 
the sites of different Gaidish cities many pits 
which must have been from 4 to 6 feet 
deep and from 12 to 14 feet in diameter or 
width, all of which were evidently, from the 
remains within them, used for human habi- 
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tation. The wall, if any was needed for greater 
height, was built up of rough stones, or by 
screens of wattle covered with mud, but the 
roof seems to have been in every case a pyra- 
mid or cone of boughs. It has been pointed 
out that there still remain many English cot- 
tages of wdiich the floor (of beaten earth, or of 
stones laid upon the eartli) is a foot or more 
helow’- the surface, and allusions to this will be 
found in literature. It is claimed that houses 
were warmer in winter if built in this way. 
(See Pennpit.) 

Addy, The Evolution of the English House ; 
Hamertoii, The Mount and Autun; Helbig, Di& 
Italiker in der Foebene. 

PIVOT. A pin on wiiich any object is free 
to revolve ; it may be stationary or attached to 
the revolving object. In antiquity, used in the 
place of hinges for doors and the like ; fixed 
near to the jamb in the sill and lintel ; or fixed 
to the door and revolving in sockets. In mod- 
ern times, heavy sash w'ith large sheets of y>late 
glass have sometimes a pivot in tlie middle of 
the top and bottom rail ; pivots are also used 
for hanging flin lights and other sasli, being 
secured to the middle of the side stiles and hav- 
ing their sockets in the jambs, or sides of the 
frame. 

PIVOT LIGHT. A glazed sash supported 
on pivots so that it may lie opened and closed 
by revolving, either horizontally or vertically ; 
a common arrangement for fan lights. 

PLACARD. A. Pargetting ; parget w^ork. 

J5. The decoration of the door of an ajiart- 
ment, consisting of a chambranle crowmed with 
its frieze or gorge. — (A. P. S.) 

0. In French use, a small, shallow cupboard. 

PLAFOND. A ceiling in the sense of the 
under side of a floor. The French term used 
in English, especially wdieii such a feature is 
made decorative. 

PLAIN TILE. (See Tile.) 

PLAN. A drawing wd}ich geometrically rep- 
resents an object in horizontal projection, as 
distinguished from those representing verti(^al 
sections or elevations ; it may represent the 
exterior of the object as seen from above, as in, 
a roof plan, or any part of its interior as sliowm 
by a horizontal section, as a floor plan. 

As the horizontal section has the advantage, 
over vertical sections and elevations, of being 
able to set forth tlie shapes, dimensions, and 
mutual relation of all the apartments in a 
building and the character of its intercom- 
munications, the plan is generally considered as 
the basis of every architectural composition. 

PlanB^ in the plural, commonly, any set of 
graphic deiineations intended collectively to de- 
scribe an object or objects, even including verti- 
cal projections and perspective drawings. (See 
Planning.) ~D. N. B. S. 
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Fig. 1. Fig. 4. 



Fig. 2. Fig. 5. 



Fig. 3. Fig. 6. 

Flak: A Compaeison of the Systems of the Foems op Chttech Plans of Different Epochs. Foe those ov 
THE Basilica Type, op Romanesque, Gothic, Renaissance, and Cinquecento, see undee Ghurch ani> 
Subtitles. ; 

Fig. 1: Ciiurch of S. Mark, Venice, the typical Byzantine Greek cross with five cupolas with a narthex carried around the three sides of the 
western arm ; the southern hranch of this cut off as a chapel. Fig. 2: S. Antonio, Padua, first half of thirteenth century ; a combined lioman> 
esquo and Byzantine st 3 de, though contemporaneous with the earlier Gothic buildings of North Italy ; the Greek cross is lost m the prolongations 
to east and west. Pig. 8: S. Andrea, Mantua; c. 1475. One of the earliest Renaissance churches of wholly novel plan. Ihe piers betwmi t le 
chapels serve as buttresses. Fig. 4: General scheme of Renaissance church plan in Middle Italy. A, J5, (7, />, are roofed by barrel vaults, tne 
ansft hv fi. +>10 fiwA pitliAr hv trrmnfyl vault..*? nr niinolas. Oomnare Church of S. Fantino (plan under Onurcn; interior 


PLASTER 


PLANCBBR 

Block Plan. A plan giving the general 
mass or outlines without subdivisions ; as when 
it is desired to exhibit the relations of a build- 
ing, as a whole, to surrounding buildings or 
grounds ^ or when the general distribution of 
rooms is indicated roughly without minor de- 
tails, as doors and windows. 

Ground Plan. That one of a set of archi- 
tectural drawings which shows the ground story 
of a building, or, in some cases, of the basement 
story. It is usual to consider the ground plan 
as the primary drawing to winch others must 
be made to conform, and this because it is com- 
monly the one first laid out and the one in 
wiiich the general lines of construction are first 
considered and more or less determined. 



<9, column of S. Simeon Stylites. The circle J, A, A, fixes 
the llypaethral octaf?on. The circle /?, A*, fixes the exterior of 
the absidioles. The circle Z>, /J, fixes the len^?th of the three 
great porches north, south, and west. The circle //, A", S, 
fixes the width of the outer narthex to each porch and the 
length of the nave of the church proper at the east. Lines 
drawn through (?, 0, are the axes <)f the church and porticoes. 
The sides of the naves and aisles being made parallel to these 
axes. Lines drawn through A, A, are the axes of the ahsidioles. 

Perspective Plan. A plan drawn in per- 
spective ; used as a preliminary process of draw- 
ing in perspective, but rare. 

PLANCBBR. The soffit or underside of 
any projecting member as a cornice. Also, a 
plank ; a floor of wood ; sometimes called plan- 
cher, or corrupted into plansheer. 

PLANE (v.). To smooth as with a plane, 
said of wmod more especially, but also of stone 
of such qualities as wdil bear fine dressing, and 
of forging of iron and steel In architecture, 
as in ship building, even the heaviest timbers 
were finished by the hand plane until about 
1830 ; at that time the planing mill became 
common, and this has received great improve- 
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ments. Planks and boards are said to be mill- 
planed when they are of that smoothness -which 
is obtained by the planing machine. (See Wood- 
working Machinery.) 

PLANE OF A COLUMN. The' surface 
of a longitudinal section made on the axis of 
the sliaft of a column. In some Greek peri- 
styles and porticoes the planes of the columns 
incline inwmrd slightly. (See Refinements in 
Design.) 

PLANE TILE. (See Tile.) 

PLANK. A piece of timber, the thickness 
of which is small as compared wdth its width. 
In the United States it is always more than one 
inch in thickness. In construction, only such 
pieces as are laid flat or nearly so ; thus a tim- 
ber, 3 inches X 10 inches, laid as in flooring, is 
called a plank ; but wdien set on edge wmuld be 
a beam or joist. (See Slow*-burning Construc- 
tion.) 

PLANNING. The laying out and develop- 
ing the general scheme of a building, referring 
especially to its ground plan and floor plans 
as the basis of every architectural (‘ompositioii. 
This process involves the adjustment of the 
building to the site and a consideration of the 
grades and their eflect upon the })]an ; the size, 
shape, and proper mutual disposition of the 
halls, rooms, chambers, corridors, staircases, and 
offices of all degrees, having in view, first, the 
adaptation of each to its especial use in all re- 
spects of practical comfort, convenience, and 
accessibility ; second, the best construction com- 
patible with proper economy ; tiiird, the recon- 
ciliation of the upper stories with the low'er, so 
that there may be no unnecessary, costly, or 
awkward concessions ; fourth, the possible ex- 
terior developments, in respect to height, fenes- 
tration, division into pavilions and proportions 
generally; and fifth, beauty, harmony, and dis- 
tinction of style by proper subordination or 
emphasis of each part in accordance with its 
just relative importance, so that a complete 
unity may be established througlumt the wdiole 
fabric. In this process the establishment and 
observance of axial or centre lines and lines of 
vista arc often ma<le to play an important part, 
(See Plan ; also Andiitecture ; Drawing.) 

— H. V. B. 

PLANT (v.). To attach by glueing, nailing, 
or otherwise securing to a surface, particularly 
in carpentry; usually with 0 }i. A moulding 
when not worked in the solid is said to be 
planted on. (See Stick.) 

PLAQUE. A tablet or distinctly fiat plate, 
generally of metal, whether plain or ornamented, 
for exterior or interior wall decoration, or to be 
inserted or inlaid in a panel (Compare Pa- 
tera.) 

PLASTER. In building : — ■ 

A, Same as Plaster of Paris. 

jB. a mixture, either of lime or of lime and 
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plaster, in sense A, with sand and -water, and 
sometimes with short cattle hair or vegetable 
fibre, ill considerable quantity, used while wet 
for covering surfaces of walls, or ^the like, where 
it hardens with a smooth surfaced This is the 
only common use of the term in building, as 
other preparations serving the same purpose 
are rarely called by this name. (See Arriccio ; 
Chunam ; Gatch ; Gauge Mortar, under Mor- 
tar ; Gauged Work; Intonaco ; Rough Cast; 
Staif ; Stucco ; see also Plastering.) 

PLASTERING. The art and the practice 
of mixing and applying piaster in sense B, in- 
cluding the occasional use of plaster in sense 
A. It is customary to apply piaster in three 
or in two coats. For three-coat work the first 
coat is generally rather coarse mortar made of 
lime and sand with much hair mixed in the paste. 
This is put on wet, and rubbed hard with the 
trowel or float so as to form a good key upon 
the lathing or the masonry, while it is deeply 
scratched or scored to allow the second coat to 
make a key. The second coat, called the brown- 
ing or floated coat, is of lime and sand, and is 
floated smooth. The third coat, called finish- 
ing coat, may be a hard finish, and is then com- 
posed of selected lime and fine white sand or 
marble dust, and is rubbed very smooth; or 
else it is of sand finish, and is then made like 
the second coat, but with selected and w^ashed 
sand, and is floated true and smooth. Blouid- 
ings are made by running nearly pure plaster, 
in sense A, along the line to be followed, and 
then shaping the soft material by a pattern or 
templet, or by casting them in pieces of some 
size which are then nailed in place. Raised 
ornaments are of this material, sometimes stif- 
fened with glue, or of papier macing ; they are 
put lip while the first or second coat is still 
wet, and keyed well into it, the finishing coat 
being worked around them afterward. 

Sand finish is employed when the wall is to 
be painted, and when the peculiar depth and 
glow of colour caused by the rough surface is 
desired. Hard finish is much more common in 
modern times. Where painting is to be very 
elaliorate, special treatment of the plastered sui’- 
face is needed, unless plaster, in the strict sense, 
is replaced by some cement. (See Stucco.) 

Plastering was used by the Romans both 
separate and in combination with stucco ; it 
was used also throughout the Middle Ages, 
though what remains of this is generally a fine 
and apparently pure gypsum (plaster in sense 
B), It was in the sixteenth century that the 
use of fiat, plastered ceilings began to replace 
the visible soffits of the floor beams and gird- 
ers ; and as this was nearly contemporaneous 
with the classical revival in the north, the 
Elizabethan and Jacobean English buildings 
offer examples of very elaborate moulded and 
patterned ceilings made of plaster. Colour was 
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mixed with the plaster, very often, and different 
colours used in the same piece of work, with 
deliberate search for polychromatic effect. 

— R. S. 

PLASTER OP PARIS. A. Gypsum ; so 
called because first discovered in the tertiary of 
the Paris basin. 

B, Gypsum deprived of its natural moisture 
by heat, which, when ground to powder and di- 
luted with water into a thin paste, sets rapidly, 
and expands at the instant of setting, a pecul- 
iarity which causes it to take sharp and delicate 
impressions from a mould. (See Plastering.) 

PLAT. (See Plot, n. and V.) 

PLATBAND. A. Any fiat or square faced 
moulding of slight projection in comparison to 
its width, forming a contrast or rest in a group 
of mouldings of curvilinear section, as a fascia 
in an architrave. 

B. A fiat arch (which see, under Arch). 

PLATE. A. A member intended to serve 
as the immediate support of isolated pressures, 
its especial advantage being to distribute those 
pressures widely throughout the mass of ma- 
sonry or the row of separate uprights of iron 
or wood which support it. (1) A timber, plank, 
or piece of scantling used in this way (for which 
see sub-titles, Ground Plate; Pole Plate; Wail 
Plate). (2) A piece of metal or a block of 
stone of even surfiice and of uniform thickness, 
often not very much larger than the end of a 
beam, girder, or truss ivhich rests upon it. 
(See Templet.) 

B, A flat slab or piece of material of any 
sort intended, not for constructional purposes, 
but as an accessory. (See the sub-titles, Hand 
Plate; Push Plate.) 

Bearing Plate. A plate in sense A ; espe- 
cially one used to carry a great and concen- 
trated weight, as one end of a heavy truss. 

Deck Plate. A purlin plate in cases where 
the upper slope of the roof is so nearly flat as 
to be called a deck. 

Ground Plate. The lowest plate in a tim- 
ber frame, resting upon the foundation of ma- 
sonry or the piers which replace it ; therefore, 
usually the same as sill, as in the framing of 
houses, and the like. 

Hand Plate. A fiat piece of hard, and often 
glazed and washable, material, intended to be 
fastened upon a door at the point where it is 
apt to be handled in opening and shutting. In 
old-fashioned houses its phice is sometimes taken 
by a black painted parallelogram or other figure 
upon the lighter surface. (See Push Plate, 
below.) 

Pin Plate. A form of Bearing Plate ; so 
called because, when cast in iron, it is made 
with a pin intended to project downward into 
the masonry and steady the plate in its place, 

Pole Plate. A plate for the support of the 
ends of the common rafters ; specifically, such 
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a plate laid across, and resting upon, the tie 
beams, and acting in place of a purlin. 

Purlin Plate. A purlin in a roof which 
takes a new set of rafters, as where there is a 
break ill the inclination of the roof, the upper 
part being less steep than below. (See Curb ; 
Gambrel Roof, under Roof.) 

Push Plate. A thin piece of metal, porce- 
lain, or similar bard and washable substance 
applied to a door at a point where it is fre- 
quently pushed by hand or foot ; especially the 
somewhat ornamental piece set below the knob 
and keyhole, and, more rarely, above these. 
(See Hand Plate.) 

Raising Plate. In carpentry, any continu- 
ous horizontal timber laid upon the top of a 
wall or upon a timber framing, to support the 
heels of rafters or any other superincumbent 
frame work ; a wall plate. 

Wall Plate. A plate resting upon the wall 
and carrying the timbers of a floor or roof ; more 
especially the piece which supports the ends of 
the rafters of an ordinary roof, and wdiich is 
often spoken of as “ the plate, without qualifi- 
cation. — R. S. 

PLATEA (pi. piatese). In Latin, an open 
space, as a street ; hence, in Roman arch neology, 
a passage in a theatre, amphitheatre, or other 
large building. 

PLATE BEAM. (See under Beam.) 

PLATE GLASS. (See under Glass.) 

PLATERESQIJE ARCHITECTURE. That 
supposed to resemble silversmiths’ work in its 
ornamental details, viz., a delicate and elaborate 
tracery or massing of fine sculptured detail. 
This style is peculiar to Spanish architecture 
from about 1520. (See Spain, Architecture 
of.) 

PLATFORM. In architecture : — 

A. A natural or artificial raised piece of 
ground, more or less level and regular in shape; 
especially as prepared for the reception of build- 
ings, as the great even surfaces retained by heavy 
walls from which rose the palaces of the Assyr- 
ians. (See Mesopotamia, Architecture of.) 

B. A floor raised above or sunk below the 
ground or the general level of the floor of a room 
or hall ; as a stair landing, a dais. 

(7. A grillage, bed of concrete or similar 
construction prepared to receive a pier. 

I), A row of beams on top of a wall to sup- 
port the timber work of a roof. (See Wall 
Plate.) — D. B. S. 

PLATFORM RESIDENCE. A house or 
group of houses of American Indians built on 
an artificial platform, or terrace of earth. Such 
platforms in Florida were 20 to 50 feet high and 
sometimes nearly 2000 feet in circumference, 
surmounted by houses of the chief and his fam- 
ily. The steep sides were ascended by means 
of steps cut in the earth and covered with wood. 
It is probable that some of the mounds of the 
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so-called Mound builders were of this nature. 
(SeeMound.) — F. S, D. 

PLATING. In stained glass work, the lin- 
ing or doubling of one piece of coloured glass by 
another piece with the purpose of modifying its 
colour or diminishing its intensity. (See Win- 
dow.) 

PLAZA. Ill Spanish, an open place in a 
town. The term is being gradually adopted 
with a similar meaning in parts of the United 
States. 

PLEASANCE. Anciently a garden or part 
of a garden intended for ornament and for enjoy- 
ment, 

PLBXIPORM (adj.). Having the appear- 
ance of network, weaving, or plaiting, as in 
Romanesque and Celtic ornamentation. 

PLINIUS CiECILIUS SECUNDUS, 
CAIUS (Pliny the Younger) : writer ; b. 61 or 
62 A.D. ; d. 116 A.D. 

A nephew of Plinius Seeuiidus, author of the 
Hisioria Naturalis (see Plinius Secundus, 
Gains). He is best known by the ten books of 
his letters (AJp At o/cc). A letter from him to 
Gallus (Book II., Ep. XVII.) describes his Lau- 
rentine villa sixteen miles from Rome, and a let- 
ter to Apollinaris (Book V., Ep. VI.) describes 
another villa in Tuscany. Numerous attempts 
have been made to reconstruct these villas from 
his description. In 106 a.d. he succeeded 
Frontinus (see Frontinus) as siiperiiiteiideiit of 
the Roman aqueducts. 

Dictionary of Greek and Roman Biog- 
raphy; Arch, Pith. Soc. Dictionary; Castell, 
las of the Ancients; Marquez, Delle viUe di 
PUnio. 

PLINIUS SECUNDUS, CAIUS (Pliny 
the Elder) ; writer, b. 23 a.d. ; d. 79 a.d. 

The Historia JSfaturalis of this famous 
Roman writer is one of the chief sources of in- 
formation regarding antique art, especially the 
thirty-fifth and thirty-sixth books. He was 
killed by the eruption of Vesuvius in 79 a.d. 

Smith, Dictionary of Greek and Roman Biog- 
raphy. 

PLINTH. A, The plain, continuous sur- 
face under the base moulding of any anbitec- 
tural member, and connecting it witli the 
ground or fioor. In the classic orders, the low 
square block under the base mouldings of a col- 
umn, pilaster, or pedestal. The term is ex- 
tended to include a course of stone or brick 
in which an offset is cut, as where a wall di- 
minishes in thickness. The Doric abacus has 
been called a plinth erroneously and because of 
its square and simple form. 

B, In joinery, interior finish, and the like, 
,a flat and plain member at the bottom of any 
architrave, dado, or the like or the broad and 
flat part of a Base Board or Skirting. 

Sub Plinth. A plinth placed under the prin- 
cipal plinth and of slightly greater projection- 
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PLINTH. BLOCK. A. plinth used, to pre- 
vent the mouldings of a door or window frame 
from reaching the floor. (See Plinth, B ; also 
Base Block.) 

PLINTH COURSE. A course of stones, 
forming a contiiiiious plinth. Specifically, the 
first projecting course of stones above the under- 
pinning, forming the base or part of the base 
of a building. (See Base Course ; Water Table.) 

PLINY. (See Plinius.) 

PLOT (n.). A. A piece of ground, as for 
building, generally small. 

B. A map or plan as laid out or plotted. 

Ground Plot. Same as Ground Plan ; 
nearly obsolete and connected with Plot (v.) in 
the sense of drawing plans. 

PLOT ( V. ) . To make a drawing of a plot 
or ground plan ; to map ; specifically, to lay out 
a map from a surveyor’s notes. 

PLOUGH. (See Plow.) 

PLOW (v.). To cut grooves or channels, as 
ill da<ioirig and housing. 

PLOWED AND TONGUED. (See Tongued 
and Grooved.) 

PLUG (in), xl. A wedge or peg of wood 
driven into a joint of a wail of brick or stone 
and then sawn off flush to afford a liold for 
nails, so that furring strips or other woodwork 
may have firm attachment in preparation for 
interior finish. 

B. In plumbing, a branch from a water- 
supply pipe threaded at the outlet for coupling 
to a hose. It is generally closed by a screw 
cap. 

PLUG AND FEATHER. A combination 
of three pieces, usually of iron, for splitting 
stone. It consists of two half-round bars 
which are placed in a hole drilled in the stone 
for the purpose, and between the fiat sides of 
which is driven the third piece having a wedge 
shape. This last appears to be generally known 
as the Plug, although Feather would seem more 
appropriate from the general meaning of that 
term. . ■ 

PLUMB (adj.). Vertical, as shown by a 
plumb line. 

PLUMB (n.). A plummet; hence, by ex- 
tension, the verticality of a line supporting a 
plummet. (See the sub title.) 

Out of Plumb, not vertical ; said of any 
member or face; and especially of one that 
ought to be truly vertical. 

PLUMB BOB. The weight used for a 
plumb line ; hence, by extension, the plumb line 
and weight used together. (See Plumb Line ; 
Plumb Ride.) 

PLUMBING. Formerly the trade and art 
of working in lead ; nowadays the trade of 
fitting up in buildings the metal pipes, traps, 
tanks, and fixtures of different materials used 
for water supply, drainage, gas illumination, 
and for gas cooking and heating ; also the pipe 
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system and apparatus used for the conveyance 
of %vater, sewage, and gas. 

As implied by the name, plumbers used at 
one time principally lead in their work. Soil 
pipes %vere made from sheet lead rolled into 
cylindrical forms and soldered at the edges. 
Cisterns, tanks, and sinks were lined, and roofs 
of buildings were covered, with sheet lead. 
Handmade traps, rain-water heads, gutters, 
leaders, and ffashings were made of this metal. 
Later on, cast-lead pipes came into use, and are 
now superseded by drawn lead pipes, bends, and 
traps. The tedious work of bending pipes by 
hand is done away with ; drawn traps have no 
sand holes from casting and do not open at the 
soldered seams. 

With progress in manufacturing, better and 
stronger materials became available for the 
plumbers’ work. Cast and wrought iron pipe, 
for water, sewage, and gas, and copper and brass 
pipes, fittings, and traps for the waste and sup- 
ply system of plumbing appliances, have to a 
large extent replaced lead and given to plumb- 
ing work an entirely different character. Com- 
paratively little lead is used in the modern 
American plumbing, whereas in England and 
France lead soil, water and gas pipes, are still in 
use. In the case of very soft waters lead as a 
material for supply pipes should be avoided, as 
there is some danger of the water acting on the 
lead and causing, when used for drinking, lead 
poisoning. (See Pipe ; Water Supply.) The 
journeyman plumber of to-day must understand 
wiping soldered joints in lead pipe, making 
screw joints in wroiight-iron pipe, lead-caulked 
joints in cast-iron pipes, and the joining of brass, 
block tin, and copper pipes. 

Plumbers’ work comprises the running of soil, 
vent and waste pipes and house sewers of various 
materials, the tapping of street mains, bringing 
the water service pipes into buildings, and 
running supplies to plumbing fixtures, tanks, and 
hot water boilers ; the fitting up of water 
metres, and the setting and connecting of hand 
lift and force pumps, hot air pumping engines, 
steam and gas pumps, electric and fire pumps. 
Plumbers fit up cooking ranges for coal or gas 
fuel, and make the connections of waterbacks or 
pipe coils, and must know how to obtain perfect 
hot water supply an d ci rciilat i on . They provide 
fire protection appliances, such as fire pumps, 
standpipes, valves, and hose, and fit up water 
sterilizers and pressure filters. They must know 
and understand the setting of the numerous 
kinds and types of plumbing fixtures, such as 
water-closets, urinals, sinks, basins, and tubs, 
and how to connect them with the soil and 
waste pipes in such a way as to secure the safe 
removal of sewage and perfect exclusion of sewer 
air. (See House Drainage.) The plumber also 
fits up buildings with gas pipes for lighting, 
cooking, heating, and power purposes. 
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The most important appliance from a sanitary 
point of view is the water-closet. Numerous 
types have been devised, many of which, after 
a brief trial, have been abandoned. The pan 
closet was the one to hold out the longest, not- 
withstanding its universal condemnation. At 
the present wiiting (1900), the pan, valve, and 
plunger closets are fast disappearing. Cheap 
wash-oil t closets and a few of good make are 
still in great demand, although not free from 
defects. In well-appointed bath rooms and 
toilet rooms, the all-porcelain siphon and siphon- 
jet closets are preferred. For institutions, 
schools, and servants’ closets, pedestal washdown 
closets make a thoroughly sanitary fixture, in 
particular those with deep trap seal. In some 
situations a fiushing-rim hopper closet works 
satisfactorily. 

Wash basins are made in a variety of patterns. 
Those with outlet closed by a plug, and those 
with standpipes or with metal plugs operated 
by a lever, are much better than bowls with 
secret waste valves, or tip-up basins. 

Bath tubs are made of wood lined with copper, 
of solid copper, of steel lined with copper, and of 
enamelled iron and earthenware. In hospitals 
for the insane and in people’s baths, overhead 
inclined douches or sprays are substituted for 
tub baths, being more economical and sanitary. 
A great variety of hand sprays, needle and 
shower baths are made, as also foot baths, sitz 
baths, and bidets for bathing parts of the body. 

Urinals have been improved, and a good 
pattern for single stalls is a fiusliiiig-rim bowl, 
holding water, flushed by a cistern and emptied 
by siplionic action. In public places, railroad 
stations, etc., and for factories and schools, con- 
tinuous troughs of enamelled iron, slate, soap- 
stone, or white glazed stoneware, with automatic 
intermittent flush, are used. 

Wooden washtubs have been superseded by 
soapstone, slate, and artificial cement tubs for 
cheaper dwellings, and white or yellow glazed 
roll-rim earthenware tubs are used in more ex- 
pensive residences. 

Slop sinks for emptying chamber slops, and 
washing bedpans and other sick-room utensils 
for hospitals, are made in strong fire clay, and 
have a top flushing rirn supplied from a cistern. 

Sinks for kitchens, sculleries, and pantries are 
obtainable in painted, galvanized, or enamelled 
iron, in copper, soapstone, slate, and white or 
yellow stoneware. The latter are the best from 
a sanitaiy point of view, and recent improved 
methods of manufacture at American potteries 
have enabled the makers to reduce the price 
appreciably. In kitchens of large hotels and 
institutions, grease from dish washing and cook- 
ing operations is intercepted in grease traps, to 
prevent stoppages of waste pipes. 

While much progress has been made in the 
art of fitting up buildings with plumbing con- 
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veniences, the manual work of the plumber has 
not advanced as much. Future improvement 
seems to lie in the direction of more accurate and 
mechanical workmanship, i.e. plumbing work 
should be laid out and fitted in the shop in much 
the same way as machinists turn out their work, 
thus enabling a more rapid and accurate putting 
together of the parts at the building. « 

Gerhard, House Drainage and S((iut<fry Plumh- 
ing, 7tli ed. ; F. W. Tower Plumbers' PexP 
hook; Plumbing and House Dunnage Problems^ 
from the Saiiitary Engineer ; Anuutan Plumbing 
Practice^ from the Engineering I (lonl (formerly 
the SanUartf Engineer ) ; Gerhard I'^eunt Prartiee 
in the Sanitary Drainage of Buildings ; Sanitary 
Engineering of Buildings^ Yol. I. published, \'(.)1. 
II. in preparation; Gerhard, to Sanitary 

House Inspection; Waring, lhao to Dudn a 
House; Hellyer, Lecttires on Sanitary Plurnhing ; 
Gerhard, Entioaesseriings-Anlagen anierika n isch er 
Gebaettde (Part X. of FortschrUte der Architektur 
of the Handbuch ) . 

— Wb P. Gerhard. 

PLUMB LINE. The line which supports a 
Plimib or Plumb Bob. 

PLUMB RULE. An instrument for de- 
termining verticality, consisting of a narrow 
board with straight parallel edges, having a 
plumb line attached to one end and a hole at the 
other end large enough to allow the plumb to 
swing freely. The verticality of its edges is 
known when the plumb line coincides with the 
centre line of tlie board, as marked on its face. 

PLUMMET. Same as Plumb (n.). 

PLUTEUS. In Roman architecture, a dwarf 
wall or parapet ; especially such a wall closing 
the lower portion of the sjiace between the 
columns of a colonnade. 

PNTX. A public ])lace of assembly in 
ancient Athens ; known to have had little archi- 
tectural character or formal arrangement. It is 
generally identified with a bare rocky platform 
west of the Acropolis. 

POCKET. A hollow or recess, as in a wall ; 
generally comparatively small. Specifically : — 

A, In a window frame for hung sash, an open 
space behind a pulley stile to accommodate the 
weights, particularly the lower portion of suck 
a space to which access is had by means of a 
movable piece in the pulley stile. 

jB. a box made of thin boards, and built into 
a partition or wall to receive a sliding door when 
open. 

C A recess in the interior jamb of a window 
to receive a folding shutter or blind when open. 

D. That part of a flue which is below the 
opening into it of a stovepipe or the like, where 
soot may accumulate and may be removed 
through a special opening. 

POCKET PIECE. A movable part of a 
pulley style of a window frame for sliding sash ; 
the purpose of which is to enable the workman 
to reach the weight and sash cord within. 
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: PODIUM. 

FODIUM. A, A continuous pedestal with 
die, cap, and base, such as is used in elevating 
an order of columns or a monument above the 
ground, or a dome above the roof. (See Crepi- 
doiiia ; Stylobate.) A Roman temple was often 
set upon a podium, in contradistinction to the 
ste|>|)ed platform of the Greek temple. 

B. A wall, generally composed of concrete 
faced with marble, about 12 feet high, sur- 
rounding a Roman amphitheatre; upon the 
platf()nii above this wall the seats of the nobles 
were placed, while the other spectators occupied 
the ranges of seats rising behind, to the boun- 
dary walls. 

PCBOIIiE. (Greek UolklXt}^ parti-coloured 
or painted ; applied to a portico in Athens.) A 
portico, or by extension any 
public building richly adorned 
witli paintings on its interior 
walls. Tlie original structure 
in Athens has not been identi- 
fied in modern times. It is 
known tiiat it was close to the 
Agora. It is thought that 
there were statues within the 
building, but the paintings of 
the taking of Troy, of the war 
with the Amazons, of the battle 
of Marathon, are especially 
identified with the building, 
the pictures being by Polyg- 
notos, Mikon, and Panainos. 

POERLABRT, JOSEPH ; 
architect; b. 1816 (in Brus- 
sels); d. Nov. 3, 1879. 

In 1849 he won the compe- 
tition for the monument of Bel- 
gian independence at Brussels. 

He restored the Grayid TM- 
dtre at Brussels, and built the 
church of S. Catherine in Biaissels and the royal 
church at Laeken (Belgium). In 1866 he began 
Ms most important work, the monumental 
Palais de Justice in Brussels, which was finished 
after his death, and inaugurated Oct. 15, 1883, 

Meyer, Knnversations Lexicon; Necrologie in 
V B niidation, 1880. 

POIKIIdS. Same as Poecile. 

POINT (n.). Same as Pointing Tool, 

POINT (v. t.). (I.) To fill up and finish 
carefully, and with more or less elaboration, as 
the joints at the face of a piece of masonry, or 
about the edges of slates or tiles of a roof Such 
finishing may be done during the progress of the 
work, or as is more usual in good work, when 
greater elaboration is desired — after the com- 
pletion of the masonry, or other structure. In 
the latter case, the process is generally under- 
stood as including both the operation of raking 
and of stopping. The purpose of such work is 
better to preserve the masonry from the effects 
of weather, — the joints being filled with a 
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superior kind of mortar, — and also to obtain 
a certain decorative finish, either by the use of 
mortar colour, or by the particular form of model- 
ling given to the faces of the joints as described 
under Pointing (I.). 

POINT (v. t.). (II.) To dress stone roughly 
with the point, by which its faces are brought 
to approximately plane siiriaces. (See Stone 
Dressing.) 

POINTED ARCHITECTURE. That which 
is distinguished by the use of the pointed arch.. 
The term seems not to have been used except 
ill this sense, though steep roofs, spires, and the 
like might justify its application to buildings 
not furnished with pointed arches. It is not 
uncommon to use the term as synonymous with 


Gothic; and it is also not uncommon to dis- 
criminate between the Gothic style, properly 
so called, with its elaborate system of vaulted 
construction, flying buttresses, etc., and that 
which, having pointed arches but uo Gothic con- 
struction, can only be called Gothic by a rather 
liberal extension of the term : such as the modern 
churches and halls which have wooden roofs and 
no provision for vaulting. The term is applied 
less frequently to buildings of Moslem styles. 

POINTED WORK. A, The surface finish 
of hard stone which has been roughly shaped for 
use by the pointing tool or pick, only the coars- 
est projections having been removed. (See Pick 
Dressing.) 

B, Masonry, the joints of which have been 
raked out and pointed with mortar. (See Point- 
ing Tool.) 

POINTED. (See PoyntelL) 

POINTING (I.). The process, and the re- 
sult, of finishing a joint or joints, as defined 
under Point (L). 



Pointed Architecture: Hall, Mayfield, Essex. 

A building of the best Gothic period, but not intended for vaulting, and therefore not 
of Gothic Architecture in the strict sense. 
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Bastard Boiiitiiig j Bastard Tuck Pointing. 
Similar to, but more simple than, Tuck Point- 
ing; a portion of the stopping being made to 
project in the ibrm of a fillet along the centre of 
a thick joint, the section being rectangular. 
The mortar joint is sometimes coloured as in 
Tuck' Pointing. 

Plat Joint Pointing. The simplest form, the 
mortar being finished flush ‘vvith the fiice of the 
masonry. The term is commonly restricted to 
mean such pointing when done during the prog- 
ress of the masonry. (See Hick Joint Pointing.) 

Plat Joint Jointed Pointing. Flat joint 
pointing, ill which the joints are further embel- 
lished by narrow grooves along their centre lines ; 
dr by grooves at top and bottom, next to the 
bricks ; or by both. 

Hick Joint Pointing. Pointing with flush 
joints, but with a superior sort of mortar used 
as stopping after raking out the joint; thus dis- 
tinguished from. Flat Joint Pointing. 

High Joint Pointing. Pointing done during 
the progress of the work, while the mortar is 
still soft, by first trimming the joints flush with 
the face of the wall, and then scraping grooves 
along the edges of tlie brick at both sides of 
the joint. Subsequently, the mortar joints are 
usually gi'ooved along the centre lines also. 

Key Joint Pointing. A form in which the 
soft mortar is pressed and worked into shape by 
means of a jointer having a rounded convex edge, 
so that the face of the joint has the form of a 
cavetto. 

Mason’s V- Joint Pointing. That in which 
the mortar is given a projecting profile like a 
flattened ^ ; perhaps having also a flat fillet at 
top and bottom. 

Tuck Pointing; Tuck and Pat Pointing. 
Pointing in which the ordinary pointing mortar 
is finished with narrow grooves along the centre 
of the joints, this being afterward filled with a 
projecting ridge of fine lime, putty, or the like, 
perhaps coloured. This projecting fillet is sup- 
posed to be finished with accurately mled and 
trimmed edges and faces; and it is common to 
eolour the rest of the joint to match tlie brick, 
so that the joints appear to be only of the thick- 
ness of the fillet, 

POINTING (11.). The process and the re- 
sult of dressing stone as defined under Point (II.), 

POINTING TOOL. A stonecutter’s imple- 
ment, having a narrow, wedge-shaped, chisel-like 
edge, and tliis usually worked upon a solid bar 
of steel, which is struck directly by the stone 
mason’s mallet. It is used for rough tracing of 
surfaces wdiieh may either he left ‘‘ pointed ” or 
dressed with the point,” or may be finished 
afterward with other tools. It is used also to 
cut across the face of the stone, from edge to 
edge, incised lines which are brought into the true 
plane of the four arrises, and thus help to determine 
the future surface of the stone when dressed. 
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POLISH 

. POINT OP SIGHT. The position from 
which anything is observed, or is represented 
as being observed; the position of the eye of the 
observer. Also called point of vision, point of 
view, centre of projection, centre of vision, etc. 
(See Perspective.) 

POINT OP SUPPORT. Ill the plan of a 
building, a space of small dimensions ivhere tlie 
superincumbent weight of structure is gatliered 
together and met. Coiunms, pillars, and piers 
form points of support. In a plan of founda- 
tions, those places where, by reason of the con- 
ditions of the structure above or of the soil 
below, it is necessary to concentrate weight, are 
points of support ; and, in order to avoid dislo- 
cations in the superstructure through unequal 
settlement, the area of such spaces must be ex- 
actly adjusted to the weight which each is to 
transmit to the soil, according to the ascertained 
capacity of the soil to bear weight. 

POLAND, ARCHITECTURE OF. The 
buildings of the ancient kingdom of Poland, ex- 
tending, in the seven- 
teenth century, over 
those parts of Europe 
Avhich stretch from the 
liver Oder eastward to 
within a hundred miles 
of Moscow. These have 
been so little studied 
that their treatment as 
a national architecture 
is as yet impracticable. 

The buildings of the 
earlier states of Lithu- 
ania and Poland proper, 
with tlie work of the 
eastern Eussians and 
German military orders 
on the Baltic, would 
have to be studied, and 
even the fliscinat- 
ingand picturesque 

city ot Danzig Poland: AKCHiTErTCRK of 
would form a part Kuakatj (Chafow) , Church 
of that field. (For 



OF 8. Mary. 


the principal bniidings of this region, see Ger- 
many, the Eastern Provinces, and Itussia.) 

— K. H 

^ POLICE STATION. The head(iuarters, or 
district headquarters, of a police force. It con- 
tains, usually, sleeping accommodations for the 
force and for prisoners, and freipieutly room for 
a patrol wagon and stabling for horses. 

POLISH (v. t.). To bring (any surfiice) to 
a state of great smoothness. Tiie term is gen- 
erally limited to the producing of such smooth- 
ness for decorative efiect as for bringing out the 
colour and veins of marble or wood, or by giving 
metallic brilliancy to a surface. A surface may 
be polished either by simply scraping and rub- 
bing without any application, as where in Japan- 
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POLYCHROMY 


ese interiors delicate woods are left with their 
natm'al veiiiiiig shown ; or by means of some 



Polychfomy: Painting on a Flat Ceiling op 
Stout Plank; Swedish; 17th Century. 


varnish, as where mahogany and rosewood fur- 
niture is covered with a ■ transparent coat of 
copal varniKsh ; or by means of a dressing which 
is put upon the surface and then rubbed off so 
that but little of it remains, and that little fills 
up the hollows of the surface merely, without 
covering the wdiole. It is not customary to 
sjieak of polishing sandstone, limestone, and the 
like, as nothing that can be done to them will 
bring them to a lustrous surface, but granite, 
marble, and hard w’ood are polished when it is 
intended to show the full beauty of the material, 

POLLAJUOIiO, ANTONIO. (See Benci, 
Antonio di Jacopo.) 

POIiLAJITOIiO, SIMONE DEE. (See II 
Cronaca.) 

POIilTCHHOMY. Colouring with many 
colours ; elaborate decoration in colour. It 
seems to have been the uniform practice of 
builders in all ages, in Europe previous to the 
classical revival in the fifteenth century, and in 
non-European lands even to the present time, 
to seek for efieets of colour as w'ell as those of 
form. There is an apparent exception to this 
general rule in the practice of the stone-building 
races of India, with wiiom the play of light and 
shade secured by deep and strong modifications 
of surface exposed to a brilliant sun seem to 
have taken the place of chromatic effects- pro- 
duced by the direct agency of man. Modern 
Europe has retained this taste, or desire, for 
colour only for interiors, the efforts at external 
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coloration liaviiig been eitiier connected with 
the admitted revival of some bygone style of 
art, or else sporadic and individuai efforts. 

Such exterior colour effects as are produced 
by keramie painting have been treated under 
that term. (See also Tile.) 

The use of natural materials to produce a 
contrast or modification of colour in the exte- 
rior of a building is more common in mediaeval 
art than elsewliere. Several important styles 
of architecture: — -the B.omaiiesqiie of France, 
the Romanesque and Gotliic of Italy, and the 
Mohammedan of Egypt and Syria — employed 
for this purpose the materials with wdiich their 
w-alls w^ere fiiced. (See France, Part VIII. ; 
Moorish Architecture; Moslem Architecture; 
Romanesque Architecture. ) The Italian build- 
ings of Verona have the most elaborate and 
most effective of coloured brick work combined 
wuth marble : those of Lombardy the most suc- 
cessful terra-cotta enrichments ; those of Tus- 
cany the most tasteful combinations of wdiite 
marble with marble or other stones of greenish 
black, dark gray, and the like. The Moslem 
wwk has this peculiarity, that the forms of the 
stones in an arch or a horizontal frieze are often 
elaborate, increasing the complexity of effect. 

In the English Gothic, revival, beginning 
about 1850, the influence of Italian art in this 
respect w^as strongly felt, and some of the ar- 
chitects interested in tliat movement employed 
coloured materials with excdlent results. It 
may be considered one of the characteristics of 
Victorian Gothic, properly so called, that ex- 
ternal colour is used w^ith some freedom. 



Polychromy: Painting on a Plaster Ceiling; 
17th Century Northern Work. 

But the pattern is derived from the endless supply of diapers 
and sowings in Italian and Spanish tiles and stencil work. 

The most important form of polychromy is 
that produced by painting with its accessory, 
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. POLYCLITUS 

gilding. This was the practice of antiquity in 
all those lands where keramic materials were 
not constantly used. (See Egypt, Architecture 
of; Grecian Architecture; Greece, Architec- 
ture of ; and for contrasting use in kerainics, 
see Mesopotamia, ilrcliiteGture of; Persiaiixir- 
chitectui\% Parts I. and III.) 

In the European Middle x4.ges painting was 
applied with less skill than in European antiq- 
uity or in the East, but it was applied con- 
tinually. There is very little of it preserve*!. 
The hirnous doorway of Reims cathedral, wliich 
\ml been closed, — boarded up for centuries, — 
and which had preserved its painting intact, 
is the best single instance we have of medieval 
painting freely applied to an exterior. It is 
well known, however, that large numbers of the 
Gothic cathedrals were painted elaborately; the 
porches with their sculpture, and similar promi- 
nent members of the building ; and this w’-as evi- 
dently a survival from a Romanesque practice 
of still more general polychromatic treatment. 

As regards the colour decoration of interiors, 
this has been treated under Mural Painting. 
(For the processes employed, see Encaustic ; 
Fresco ; Fresco-Sccco ; Oil Painting.) — R. S. 

POLYCLITUS ; sculptor ; nourished be- 
tween 470 and 400 b.c. 

A younger contemporary of Phidias (see 
Plddias), who was probably born at Sicyone 
and settled at Argos, Greece, and a pupil of 
Agelaidas (see Agelaidas). His most impor- 
tant work was the chryselephantine statue of 
Hera, in the Heraion at Argos, which replaced 
the old temple destroyed in 423 b.c. 

Friederichs, Dr^r D<mjphoros des Pohjklet; 
Waldstein, at Argos; Rayet, Monu- 

ments de VArt Antique; Collignoii, Histoire de la 
Sculpture grecque. 

POLYCLITUS THE YOUNGER; sculptor 
and architect. 

Polyclitus, the son of Patrocles, flourished 
between 370 and 336 B.c., and built the TIiolos 
(round temple) and theatre at Epidaiiros, in 
Greece. He is not to be confounded with the 
great sculptor Polyclitus, of Argos. 

Defrasse et Lechat, EpUlaure ; Collignon, His- 
toire de la Sculpture grecque. 

POLYPOIL. ' Same as Multifoil (See Foil.) 

POLYGNOTUS ; painter. 

He was a native of the island of Tluisos, in 
the ^^gean Sea, 'and probably came to Athens 
about 463 B.c. He was employed by Cimon 
(d. 449 B.c.) to decorate the temple of Theseus, 
the Anaceium, and the Pmcile at Athens. He 
painted the so-called Lesche at Delphi. About 
435 B.c. he was engaged on the decoration of 
the Pinaco theca, on the Acropolis at Athens. 
He painted the walls of the temple of Athena 
Areia at Platrna. Polygnotus was contempo- 
raneous with Phidias. (See Phidias.) 
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PONCBT 

Brunn, GescMchte der (hdechlsrlivii hunstlcr ; 
Bertrand, La peinture dans rAntiquilc ; (brard, 
La peinture antique. 

POLYGONAL BUILDING. Blasonry laid 
up with irregular polygonal-hiccd stones httod 
together. This construction wais (Mnploy(‘d in 
those Mediterranean lands where earlim* 
forms of Pelasgic arcliitectnre had been pit*' 
viously current. It was a modiiieation due 
mainly to new iniplemeiits and improved meth- 
ods, (See under Pelasgic Areliitecture wliere 
it follows “Cyclopean'' and “ Mycemeau.’') 

— A. L. F., Jr. 

POLYGON OF FORCES. A graphical 
representation of tlie eomposition and resolu- 
tion of forces when tliere are more tha,n two 
such forces, and when, therefore, the parallelo- 
gram of forces (which see) cannot be used. Let 


Polygon of Fokoks. 

0 be the point acted up*)n, ami tlie different 
forces be denoted l>y the lines a, 5, c, tiie 
lengths of which lines indicate their intensity. 
Draw 5' ])arallel to 5, d in })rolongati()u of c, 
parallel to (/, c' parallel to c, the line a itself 
serving to form the polygon. There is now' re- 
quired to close and conq>lote the polygon a line 
connecting the extremity of c' witli the point 0, 
Draw this line rn. This line is, tlien, the re- 
sultant of all the other forces, and the force 
wdiich it represents would maintain the point 
0 in equilibrium if acted upon at once by the 
forces a, b, c, d, e. 

POLYSTYLE, t Gomi:)Qsed of many columns. 

POMEL; POMMEL. A knob,‘ knot, or 
boss ; esf)ecially a ball-shaped terminal used as 
a finial for steep conical or pyrami<lal roofs, pin- 
nacles, etc. ; also for the similar decoration of 
furniture. 

PON. Same as Wall Plate ; a local Eng- 
lish term. 

Addy, 7'he Evolution of the English House. 

PONCE, JACQUIO; sculptor. 

An Italian sculptor who was employed on 
the monuments of Francois L and Henri 11. 
in the church of S. Denis. (See Pilon, Ger- 
main.) 

Lami, Dictionnaire des Seidpteurs franqnis. 

PONCBT, JEAN ; sculptor and architect. 

I Aug; 31 j lf50, he contracted to build the 


PONCBT 


toml) of King Ren^, at Angers (France). He 
proba.bIy designed the retable of the church of 
S. Pierre at Saumiir. ■ 

Lecoy de la Marche, Comptes clu rot Bern. 

PONCET, POHS ; architect and sculptor. 

A son of Jean Poncet (see Poncet, Jean.) 
After the death of his father in 1542 he was 
called to continue the works of the tomb of 
King Rene, at Angers (Maine et Loire, France). 
June 24, 1459, he contracted to iDuild the 
great altar of the church of the Carmelites at 
Angers. 

Lecoy de la Marche, Comptes du roi Bene. 

PONS ; monk and architect. 

He rebuilt the abbey of Montierneuf at Poi- 
tiers (France), which was dedicated Jan. 24, 
1096. .' .y. . . 

BiiUetin Monumental^ Vol. IX., p. 301. 

PONT. In French, a bridge ; sometimes, in 
combination, forming the proper name of an im- 
portant bridge which is not connected with the 
geographical name of the place. (See the fol- 
io wdng titles.) 

The bridges which cross the Seine at Paris 
are all, or nearly all, of great celebrity and of 
importance in French history and French art. 
They are very numerous ; but the most impor- 
tant are, Pont d’Austerlitz ; Pont Sully in two 
branches like the Pont Neuf and connecting the 
lie Saint Louis with both banks ; Pont de la 
Tournelle ; Pont d’Arcole ; Pont Notre Dame ; 
Pont S. Michel; Pont au Change (the last four 
crossing one arm only of the Seine) ; then the 
Pont Neuf (which see below). Belo%v these are, 
spanning the whole river, the Pont des Arts, a 
footpath only; Pont du Carrousel, called also 
and more frequently, Pont des Saints P^res; 
Pont Royal; Pont Solferino ; Pont de la Con- 
corde; Pont Alexandre III. (built before 1890 
for service during the great exhibition of that 
year) ; Pont des Invalides ; Pont de FAlma; 
Pont dTena. 

PONT D’AVIGNON. . Same as Pont S. 
Bdnezet, ])iit under the geographical name en- 
tei's into French proverb and song. 

PONT DI7 GARD, An aqueduct bridge 
across the river Card, in the south of France, 
and which was built under the Roman Empire 
as j)art of the aqueduct of Nemausus (Nimes). 
A modern roadway has been built along one 
side of it, 

PONTE. In Italian, a bridge. (See what 
is said under title Pont; see also following 
titles.) 

PONTE DEI SOSPIRI. Same as Bridge 
of Sighs (which see). 

PONTE DI PAGLIA. In Venice; the 
small bridge spanning the mouth of the Rio, 
or small canal, which is also spanned by the 
Bridge of Sighs, and which separates the Doge’s 
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PONT S. BBNBZBT ' 

palace from the prisons. It forms a part of the 
w^alk along the sea front. 

PONTE DI RIALTO. I'he bridge connect- 
ing the two great islands of Venice, one of 
which, known as the Rialto, gives its name to 
the bridge. This was for very many years the only 
bridge spanning the Canalazzo, or Canal Grande ; 
a wooden building w^as removed in the seven- 
teenth century and replaced by the present 
most interesting structure. (See Bridge.) 

■ PONTE, GIOVANNI DA. (See Giovanni 
Da Ponte.) 

PONTBLLI (DE PDNTELLIS) ' or PIN- 
TELLI,' BACCIO (BARTOLOMEO); archi- 
tect, engineer, and wood worker (iiitarsiatore) ; 
d. after 1492. 

Pontelii w^as a pupil of Francione (see 
Francione). The earliest notice of him is as 
iiitarsiatore at Pisa (Italy), where he was em- 
ployed in 1471. 1475-1477 he made the 

stalls in the choir of the cathedral of Pisa. In 
1479 he w-ent to Urbirio, where he came under 
the influence of Francesco di Giorgio Martini. 
(See Martini, Fr. di G.) After tlie death of 
Feclerigo da Moiitefeltro, duke of Urbino, in 
1482, he went to Rome. July 27, 1483, he 
w^as sent to inspect the work of Giovannino dei 
Dole! (see Dolci, G.) at Civitk Vecchia, and in 
1484 himself directed the construction of that 
citadel. During the reign of Innocent VIII. 
(Pope 1484-1492) he was placed in charge of 
all the fortresses ii: the Marches. Nothing is 
knowm of him after 1492. 

Muntz, Les Arts d la cour des napes, Vol. TIT., 
p. 66 ; Miintz, Benaissance; 0. Rocchi, Baccio Pon- 
telii e la Bocca d’’ Ostia. 

PONTE MOLLE. At Rome ; the ancient 
Milvian bridge (Pons Milvius); largely rebuilt 
in modern times. 

PONTE VECCHIO. Literally, the old 
bridge, a name given to several important struc- 
tures in Italy, the most interesting being that 
which crosses the Arno at Florence, 

PONTIFS, GUILLAUME ; architect. 

May 27, 1462, he succeeded Geotfray Richier 
as maUre cVmuvre of the cathedral of Rouen. 
Between 1463 and 1467 he completed the por- 
tail de la Calende and the tov/r Saint Eo-main. 
In 1484 he built the portal of the cour des 
Lihraires and in 1485 commenced the tour de 
Beurre^ of which he built one story. He built 
the screen of the choir and the sacristy. 

Deviile, Bevue des architectes de la cathedrale 
de Bouen. 

PONT NEUF. In Paris ; in two divisions, 
eakling from the north bank of the Seine to the 
lie de la Citd, and from that ishind to the soutli 
bank. It was begun under Henri III. and fin- 
ished under Henri TV. about 1610. 

PONT S. BENEZET. At Avignon ; built 
I in the twelfth century, (See Bdnezet ; see also 
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■ PONT B.' BSPEIT 

for the fuller title of the inoiiastic Order of 
Bridge Builders, Pout . S. Esprit.) 

POMT S. ESPRIT. Oil the Elione above 
Avignon, built between 1265 and 1295; five- 
eighths of a mile in length with twenty-two 
arches. This, like the Pont S. Benezet, has an 
angle or elbow in the wider branch of the river. 
This was the last bridge of importance built by 
the Fibres Hospitallers Pontifes, founded by S. 
Bbnezet. 

■ PONT VALENDRE5 (VALBNTRIJ). At 
Oaliors in southern France; built about the 
middle of the thirteenth century and still re- 
taining its curious towers of defence. 

POOP. Sarne as Poppyhead. — (0. H.) 



Poppv-iiEAD: Clifton Campyillk Church, Staf- 
foedshire; Rude 14th Century Work. 

POORHOUSB. A public institution for 
the care and support of the lielpless poor ; espe- 
cially in some states of the United States such 
an establishment kept up by the township. 
(See Almshouse ; Workhouse.) 

POOR, RICHARD ; bishop. 

He was bishop of Salisbury (England) from 
1217 to 1228. He removed the cathedral and 
its oihces from the old fortress of Sarum to a 
plot of ground calletl Merrifield, where, on April 
28, 1220, the foundations of the existing 
church w^ere begun. On Michaelmas Day, 1225, 
the church was sufficiently advanced for the 
celebration of divine service. In 1228 he was 
transferred to Durham. 

Britton, Cathedral Antiqiiities^ Vol. II. 

POPPELMANN, MATTHAUS DANIEL; 

architect; b. 1662 ; d. Jan, 17, 1736. 

Pdppelmami held the offices of BauTconduk- 
teur (1696), La7idbanme4ster{l706)jmdOber- 
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PORCH . 

landbamneister (171 8) in Dresden, Sax( >ny . In 
1711 lie began the tamoiis baroque pahu*!^ caiit'd 
the Zwinger (Dresden). He built also the 
ScJiloss Moritzhurg mM' Dresden (1722-1730) 
and the old liolUlnd- 
ische Fakist (1715- 
1717), which was trans- 
formed by Yon Bodt 
(see Bodt) and is now 
called the Jwpmrmhe 
Falad (Dresden). Pop- 
pelmaim built numerous 
fine residences, 

Giirlitt, Baroqiie-Stil 
in Deittschland; Seiimidt- 
Schildbacli, Der Zwinger 
in Dresden ; Schuman, 

Barak nnd Focoeo. 

POPPY; POPPY- 
HEAD. An ornament 
generally used for the 
linials of pew^ or bench 
ends and other similar 
pieces of furniture in 
churches. It is some- 
times merely cut into 
the form of plain Fhairs- i*<nvY-HioAi> : AllSoui/s 
de-lis or in some other 
simple (lecoratiA-'e shape, 

and chamfered, luit fre<iuently it is richly <*arv(‘d 
with leaves and figures. The name is ap]>art‘urly 
derived from the Fremb poirpee^ tlu^ hunch of 
flax on a staff, not from the flower or plant. 



PORCH. A covered place of entrance and 
exit attached to a building and projecting from 
its main mass ; it may, when so projecting, be 
in more than one story and may form the lower 
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Porch: Kidlington Church, Oxfordshire; c. 1350 
The inner doorway is much earlier. 




PORCH GHAMBBR 

story of a tower or tlie like. In Elizabethan 
houses in England the projecting porch is often 
extended to the full height of the main building 
forming a pavilion, the upper stories having so- 
called |)orch chambers, the 
])orch proper occui>ying the 
lower story. 

Historically, the porch of 
tlie early (diristian churches 
and basili(ias was a nurthex, 
furnisIuMl for religious uses 
with piscinas or lavatories and 
])a])tismal fonts, and contained 
tombs. It was used as a place 
in whi('h the newly converted 
were prepared for entrance into 
the church proper. Of porches 
of this character, that of the 
chur(‘h of Vezelay is perhaps 
the most important remaining 
to us. A conspicuous example 
of the later Gothic porch is 
that of S. Germain FAuxerrois 
at Paris. The characteristic 
porch of modern times ■was 
foreshadowed in the sim])ler 
constructions, projecting often 
from the side doorways of 
parish churches, especially in 
England, and not unusual in 
domestic work. The term 
“porch is somewhat inexactly 
applied to an open arcade or 
loggia forming the hrst story 
of a buihling and giving shel- 
tered entrance to it ; also to a 
classic portico with columns. 

But the veranda of modern 
American houses, where it 
serves to give entrance to them 
by a ])rincipal doorway^-, is a 
true porch. 

, ' — Hen'ky Van., B.rijnt. . ■ 

PORCH CHAMBER. In 
a two-storied porch or ad- 
van(?ed projecting building, of 
which the ground story forms 
a porch, the room occupying 
the whole or the greater part 
of an upper story. 

PORINOS. (See Anti- 
states.) 

PORPHYRT. Any igne- 
ous rock containing comparatively large and con- 
spicuous crystals lying in a fine-grained, often 
dense and compact, ground or base. 

_a p. M. 

Green Antiqtie Porphyry ; Marmor Lace- 
dmmonium vliide of Pliny, An igneous rock 
of the nature of a diabase ])orphyrite, consist- 
ing of a compact, deep greenish black ground, 
thickly studded with greenish feldspars in all 
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PORTAL . 

sizes up to an inch in diameter, and 'which are 
often cruciform or octagonal in outline and show 
a zonal structure. Much used by the Greeks 
and Romans for pavements and general inlaid 



Porte CochIcre at Toulouse: c. 1580. 


decorative work. The source of the material is 
near Levetsova, Laconia, in southern Greece. 

■— G. P. M. 

PORTA, GIACOMO DELLA. (See Gia- 
como Delia Porta.) 

PORTAIL. The same as Portal. 

PORTAL. An entrance or gateway of a 
monumental character ; specifically, an entrance 
which is emphasized by a stately architectural 
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POBTCULLIS 


PORTUGAL 



treatnieiit, such as may make it the principal 
motif in ail entire iacatle. 

PORTCULIjIS. a strong door sliding verti- 
‘Caily, usually a grating heavily framed of wood 
with pointed iron bars at the bottom. It is 
arranged so as to be droi)|ied suddenly and thus 
protcid an entrance in case <.»f a surprise. The 
portcullis was a constant feature in medieval 
fortifi<'.a.tion, there lieiiig sometimes two or three 
in the same passageway. 


PORTICO- A porch or vestihule rooied a,n(i 
partly open on at least one side, as oiu‘ section 
of a peristyle or a cloister ; hut spccilu%‘dly and 
more exactly, an ambulatory or ^'estihul^^ (‘ovia-cd 
by a roof supported by columns <.m at least one 
side, such as is characteristic in Giiudc, Roman, 
and Neoclassic architecture. It ])rop(Mly in- 
cludes the pronaos and e}rinaos of a UMnpl(‘, 
enclosed by a screen of columns between its pro- 
jecting side walls (portico in antis) ; any vesti- 
bule or proiiaos foriTHMl by one, 
or more rows of columns stand- 
ing ch^ar of a (aillar and in Iront 
of it (see Rrostyle ; Ampliipro- 
style) ; any one side or face of 
an ambulatory or pteroma 
formed, by a single row of col- 
umns entirely enveloping tlie 
temple on the sides and ends 
(see Peripteral ; Dipteral) ; or 
any otlier form of a columnar 
ambulatory or vestilmle, wliether 
coimeeted with a religious or 
secular building, or standing 
clear (see (lohuiuiar Architee- 
ture). 

PORTICUS. In Latin, 
usually, same as Portico, lait 
einp]<.)yed in a somewhat larger 
sense (mimpare ( hyptoportimis), 
PORTIGIANi', PAGNO DI 
LAPO ; sculptor and arcliiteet 
of .Fiesole, Italy ; b. 1406; d. 
1470. 

Pagno assisted Michelozzo 
at the church of the Annunzi" 
ata in Florence. In 1428 he 
worked on the front of S. 
Giovanni at Siena, and in 1460 
made the plans Ibr the Benti- 
voglio palace at Bologna. His 
best work is the monument of 
Giovanni Cellini, in the church 
of S. Jacopo at S. Miniato al 
Tedesco, between Florence and 
Pisa. ' 

Geymliller-Stegman, Die Ar- 
chitektnr de.r llenaimmcji in 
Toscana; Vasari, Milanesi ed. (Vita di Michel- 
ozzo), Vol, II., p. 445, 

PORTLAND STONE, A light-coloured Ju- 
rassic limestone from the Isle of Portland, off 
the English coast. Used in the construction of 
S, Paul’s cathedral, London. — G. P. M. 

PORTUGAL, ARCHITECTURE OP. That 
of the modern kingdom, occupying part of 
the western seacoast of the Iberian peninsula. 
Although there are a few buildings here which 
date from the tenth century, it is almost 
impossible to trace through them any continu- 
ous architectural development, for the numerous 
earthquakes and hostile invasions have made 
„ ■ 18 B ,■ 


Porte Cochkre: Rue Bourdonnats, Paris; 16 th Century 
Style of Louis XIV. 


PORTE COCHERE. In French, a doorway 
large enough to accommodate wheeled vehicles. 
Such entrances are a common feature of private 
houses of France, and generally open into drive- 
ways which lead through the building, from the 
street to the interior court. From this passage 
the entrance to the staircase and that to the 
ground story generally open, so that there is 
sometimes a footway or sidewalk beside the 
carriage road. The doorway itself, and the 
woodwork of the door, are often very richly 
decorated. 

The use of the term, common in the United 
States, to signify a carriage porch, is erroneous. 
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PORTUGAL, ARCHITECTURE OF. PLATE I 

Belem, near Lisbon; church of the monastery of S. Jerome tury. The design is recognized as individual, resembling that of 
(vS. Hyronimo). The porch, which is the main entrance, is in the no other land, and it is called “Manuelino’’ from the name of the 
south "flank and dates from the earlier years of the sixteenth cen- sovereign under whom it was erected. 




PORTE COCHiiRE; RUE M^NARS, PARIS; 19 th CENTURY. 
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havoc. At Braga, in the extreme northern por- 
tion of the country, is a cathedral which is the 
most ancient existing edifice in Portugal, dating 
from 1112. In pltui it consists of a single three- 
aisled nave with square termination and square 


PORTUGAL 

of Portugal, a convent cliurch whicdi was built 
in 1222, consisting in plan of a very long nave 
with a row of square-ended chapels and a semi- 
circular chevet which was added iu 1676. Tlie 
church was built from French plans, but in de- 
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Forte Cochere seen from within ; Entrances to the Houses at Left and Right ; Modern 

Paris. 


chapels and only very slightly marked transepts, sign it does not show a very strong French infiu- 

The plan of the cathedral of Oporto is of inter- ence. It is early Gothic in style, carried out 

est from its square eastern termination, recall- in a very severe, subdued spirit, except in the 

ing some of the English types, hut neither of chapel in the south transept, where there is a 

the->e structures ofiers any noticeable exterior ef- tomb which is cited as the most beautiful piece 

feet. At Alcoba^a, a small village sixty miles of carving in the kingdom. Twelve miles he- 

north of Lisbon, is the largest religious edifice yond Alcoba 9 a is the hamlet of Batalha, possess- 
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POETUGAL, ARCHITECTURE OF. PLATE II 

Monastery of Batallia, sontli flank of the church with a part of the this work was done before 1616, and is, therefore, contemporary with 

unfinished chapel (Capella Iinperfeita) at the east of the choir. All the church at Belem, which, however, is in a different style. 
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iiitj; a. inoiiastrry and (‘hun'h erected in 1388. 
{n plan the ehnndi su,!L,^<j:ests Al(*olKiea, but the 
dt'si*;'!!, as far as relates to the facade at least, 
was inspinal by tliat of York fiathedral, and is 
dircMdly aserii)(‘d toa.n En^itlish an'liiteeb, Stephen 
Sti‘pht‘nson, who weiit to .Portu^'al iiitlie suite 
«>f t^duH'n Philippa. west front is in a late 
Perpendi(‘ular style, well proportioned and free 
from va.u’ari<‘s, and a, laru-e o(*tagona,l cha.pel on 
tlu^ stnith is in a})peara,nce not unlike the exte- 
rior of Henry the St‘ve,ntlfs Chapel, in West- 
minsttn' Ablu^y. Adjoinin,i>^ the church on the 
noi'th is a lar^e cloister, with some most niar- 
V( llously elaborate stone carving filling the heads 
of the anthes, 

Tlu^ cathedral of Lisbon was built in 1147, 
but has sulfcred so repeatedly from earthquakes 
a,nd ha,s been renewed at so many difterent peri- 
ods that its original Gothic character has been 
quite obliterated, though the same general dis- 
position has always been preserved. This is the 
Portuguese cliureh whidi in plan most nearly 
appromdies the perfect Gothi(‘ type as it was un- 
derstood in France, and is the only one which 
})ossesHes tin? fully developed circular apsis with 
radiating chapels. 

Tiic most interesting grouj) of buildings in 
Portugal is in the suburb of Belem just outside 
of Lisbon, comprising an extensive monastery 
and a small chapel or (dmreh flanked on one side 
by cloisters. The church was built in the fif- 
teenth century to commemorate the discovery by 
Da Gama of the passage around the Cape of 
Good Hope. It is the one building in the coun- 
try which in all its details seems to be thor- 
oughly Portuguese. In plan it has a three-aisled 
nave with square transepts, A small semicircu- 
lar apsis is a late Renaissance alteration. The 
church is covered by a triple line of vaulting of 
very daring construction, somewhat on the lines 
of the English fan work, except that the fans 
are not cotangent, and they make complete cir- 
cuits about the slender piers, the three aisles 
being all of the same height, and the lines of the 
fan work connected by a species of flat cloister 
vaulting. This work is balanced so cleverly that 
during the great earthquake, though the church 
was violently shaken, not a stone was dislodged. 
In exterior appearance the design is Gothic in 
general sdiemc, though early Renaissance in de- 
tail. An elaborate side porch, built entirely of 
l)oautiful eream-eolourcd sandstone, has a wealth 
of excellent detail which is interesting of itself 
and forms a part of a very harmonious group- 
ing. The cloisters immediately adjoin the church 
at the nortli and are in the same style but with 
details more pronouncedly Renaissance in char- 
a{*ter. 

Al>out three-quarters of a mile west of the 
Belem church, on a bit of sandy beach stretch- 
ing out into the Tagus, is an interesting piece 
of Gothic military architecture dating from the 
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; early part of the sixteenth centiuj, consisting of 
a tower and a wide tenucc, the whole forming 
a part of the military defences of Lisbon. Tlie 
tower of Belem shows in style a, crude Gothic, 
marked by English influence in some of its de- 
tails. It is about the only piece of military 
architecture existing in the country. 

At Thomar, a little town about eighty miles 
northeast of Lisbon, is the ('clebrated Convent 
of Christ, considered to be tiie most remarkable 
in Portugal, after that at Batalha. it dates 
from 1 180, but the interesting part is three 
hundred years later in date and is a most ela]) 0 - 
rate example of the possibilities of Portuguese 
decoration. The apsis of the chapel attached to 
the church has sculpture of a character which 
one can only compare to some of the carvings of 
the Hindus. Indeed, this convent work and 
the cloistexs of Batalha and Belem have a very 
strong flavour of the qualities which make the 
East Indian work so attractive, though curi- 
ously mingled with reminders of late English 
Gothic. Tlie Spanish element seems to be 
strangely lacking in all this work. Another 
striking bit of detail is found in the church of 
S. Clara at Coimbra, a town about midway be- 
tween Lisbon and Oporto, which has a jiulpit 
carved from a single block of marble built into 
the walls of the church, with an elaborate pro- 
fusion of details, interesting as a composition in 
both mass and detail to an extent which enti- 
tles this, to rank as the chef-d^ oeuvre of Por- 
tuguese work. 

Eighteen miles to the northwest of Lisbon 
is the palace, monastery, and church of Mafra, 
the Escorial of Portugal, an immense structure 
erected by the Braganza family in 1717, in a 
severe, restrained variation of the style of Louis 
XIV. The entire facade measures o^^er 700 feet 
in length, and the whole edifice is planned on a 
most magnificent scale. 

At Cintra, a few miles to the west of Lisbon, 
is an interesting old convent castle picturesquely 
grouped on the summit of a steep, rocky hill, 
and presenting a mixture of Gothic, Moorish, 
and early Renaissance. It is a curious picture 
of what a fortified rnediseval Portuguese monas- 
tery might have been. 

There is a decorative feature of Portuguese 
architecture which deserves mention, namely, 
the extensive use of wall tiling, Nearly all of 
the houses in Lisbon are faced on the exterior 
with enamelled tiles, often painted in briglit col- 
ours, and in some of the older work, notably at 
Cintra and at Coimbra, this species of decora- 
tion is carried to a considerable extent with 
interesting restdts. 

The strictly modern architecture of Portugal 
presents nothing worthy of study. 

— 0. H. Blackall. 

POSADA. In Spain, or Spanish America, 

1 a tavern. 
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■ , POST.' Ill, general, any stiff, .vertical, more 
or less isolated iipriglit, whether of timber, 
metal, or stone ; whether solid or hollow ; 
whether homogeneous or composite. A post 
may support a superstructure, as a lintel, or 
may afford a firm point of lateral attachment, 
as for a gate or for fence rails, or may stand 
alone for any purpose. Any main vertical mem- 
ber in timber framing is espectially called a post, 
as in the subtitles, Prick Post, King Post. 
For the specific technical sense of the term, 
'see Truss, ■' 

Broacli Post Same as King Post, below. 

Crown Post A vertical post in a roof truss, 
whether a king post or a queen post. It is 
sometimes a joggle piece. These are both 
rare ill the United States. 

Door Post One of the uprights which en- 
close a doorway ; especially, in framing of wood 
or iron, such a piece which forms part of the 
structure as distinguished from the jamb piece, 
casing, or other covering member. The term 
is less often used for stone uprights which are 
at once a part of the structure and a part of the 
external architectural composition. 

Hanging Post. A, In carpentry work, a 
tie resembling a post, such as the king post and 
queen post. (See also Truss ; Wood Construc- 
tion, Part 1.) 

R 111 framing, that post of a door frame 
which is to receive the hinges of a door. 

Heel Post. u.4. A post serving as a newel 
or the end support of any piirtition ; as, in a 
stable, the stout one set up at the end of each 
partition between the stalls. 

R The hanging post, as of a door ; in this 
sense, rare and local. 

Jamb Post. Same as Door Post or window 
post. 

King Post. In a truss, as for a roof, a ver- 
tical member connecting the tie beam with the 
point of meeting of the two principal rafters. 
Properly, it is not a post but a tie. The name 
probably comes from the early inediseval prac- 
tice of supporting the ridge piece by a vertical 
post resting upon the very heavy transverse tim- 
ber below or upon the top of the stone vaulting. 
(See Cuts under Roof.) 

Newel Post. (See under Newel.) 

Pendent Post. In decorative open timber 
roof trusses, a short post set against the wall, 
bearing at bottom on a stone corbel or capital 
and supporting, generally with the aid of a 
curved brace, the wall end of the tie beam or 
hammer beam of the truss. 

Prick Post. A secondary or intermediate 
post ; ill a roof truss, a side post. 

Purlin Post. In a roof truss, a post in- 
serted at the point where a purlin meets a rafter. 

Queen Post. In a truss, as for a roof, one 
of two vertical members or side posts between 
the principals and the lower chord. Properly, 
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it is not a post but a tie, the name being (ha-ived 
from the medimval English roof (*onstru(^ti<m, 
in which the principals were supported by two 
queen posts standing on a heavy girder which 
carried directly the weight of the ruoi. (See 
King Post, aboim.) 

Tree Post. Same as King Post, above. 

Trellis Post. A post constructi'd of tr(‘llis- 
work between slender uprights ; espeeially in 
ironwork, where a stitf but light structun^ is 
produced by slender angle irons with a, tridlis of 
wirevvork between ; often used to support the 
roofs of verandas, and sometimes on a much 
larger scale. 

.. POST, PIETER; architect; b. 1608; d. 
1669 (at Haarlem, Holland). 

The architect of Prince Maurice of Orange. 
He went with the prince to Brazil. He erected 
a church and other buildings at Olinda and 
rebuil t the fortifications of Pernambuco. Among 
his principal works in Holland are the Hvis ten 
Bosch at The Hague, the Sael van Oraeje, the 
Swanenburg situated botwivn Amstcrddm and 
Haarlem, the palace at Uijxdorp, the Stadinas 
at Maestricht, and the Waa{j (weighing IioumO 
at Gouda. A collection of engravings of his 
buildings was published at Leyden in 1715. 
(See bibliogra})hy.) 

Galland, Holland isrhe Banknnst; Immerzeol, 
Holtfonhchc en Vlaavische KunMemurs ; Pietor 
Post, Oncrages d'‘ Architcclurc. 

POST AND LINTEL CONSTRUCTION. 

That whicli is composerl of the simplest ele- 
ments, namely, uprights carrying horizontals as 
distinguished from i\.rcuate (which see). (Com- 
pare Trabeate.) 

POSTERN. A subsidiary door or gate ; in 
military architecture, such a gate in a part of a 
work remote from the main gate ; in domestic 
architecture, often a small door near a largiw 
one, as a door for foot passengers adjoining a 
porte-cochere. 

POST HOUSE. A wayside inn where relays 
of vehicles for a journey may be hired, and 
where horses are kept for the convenience of 
travellers. Called also Posting Flouse. 

POSTICUM ; in Roman arclueology *. ..4. 

A back door, a postern. B, Sarm^ as Epinaos. 
0. Same as Opisthodomos, in sense B. 

POSTING HOUSE ; POSTING INN. 
(See Post House.) 

POST OFFICE. A building, or sometimes 
a room, or set of rooms, devoted to the purposes 
of the receipt and delivery of letters, newspapers, 
and other mail matter. 

The sixteenth century marks the commence- 
ment of modern postal systems. The coffee- 
house or tavern, which was the point of departure 
and arrival of the stagecoach or post wagon, 
was often the post office where private letters 
were left and called for ; but public sorting of- 
fices date from the close of the seventeenth cen- 
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tury in England, and were established at even 
an earlier date in Germany. 

The first plans of government buildings had 
little to distinguish them ; but gradually there 
have been evolved two main types, each with 
its own modifications, and which may be called 
the European, or Continental, and the American ; 
for the English post office possesses some of the 
characteristics of each of the other two. The 
main point of difference between the two types 
is in the use of the central court or cortile. In 
the European or Continental plan the mail 
wagons generally enter the court to receive and 
deliver mail; in England and the United States 
the mail bags are handled from the mail dock 
or platform at the rear of the building, and in 
certain other respects the cortile is not empha- 
sized in England as it is on the Continent. In 
Continental cities a great proportion of the cen- 
tral court is given to the public, and the sur- 
roimding space is divided into a series of offices 
for the administration. In the United States 
there are exterior corridors for the public, with 
an interior working room for the employees. 
On the Continent the cortile may or may not be 
roofed over with glass, according to the climate ; 
in the United States the fact that the clerical 
force occupy this space and that the upper por- 
tion of the building is generally occupied by 
other departments of the Federal Government, 
requires that this working room shall always be 
shut off absolutely from other portions of the 
building. In Canada and Mexico the general 
arrangement is more like that of the United 
States. Throughout Europe, in the English 
colonies, and in Japan, the telegraph and tele- 
phone service is under government control, and 
is generally housed in the same building, as is 
also the service for the expressage of packages 
of merchandise. 

In the United States the building is generally 
denoted officially as the United States Post 
Office and Custom House, or United States Post 
Office and Court House, and is occupied jointly 
with the departments of the Treasury, of the 
Interior, and of Justice, — offices being provided 
on the upper floors for the Collectors of Customs 
and of Internal Revenue, for the Land Office, 
United States and Pension Commissioners ; also 
in cities of a certain size and population, for the 
District, Circuit, and Appellate Courts, but only 
Federal offices are entitled to accommodation in 
the building. 

Formerly the outline of the average post office 
plan was a rectangle ; or a rectangular first story 
with a hollow square for the superstructure, — 
• in this respect following the precedent of Euro- 
pean post offices, — but since 1895 the plan of 
the hollow square for stories above the ground 
floor has been modified so as to enclose only 
three sides of the square, as it affords better 
light and air not only for those stories, but more 
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satisfaetoiy sky light for the post office working 
room below. In the basement is situated the 
heating and ventilating apparatus, elevator ma- 
chinery, and sometimes the electric light plant, 
with the necessary coal storage ; also the lava- 
tories and toilet rooms for employees, and a 
waiting room, with outside entrance, for the use 
of mail carriei’s when not on duty, as they are 
not allowed at that time in tiie working rooin. 
On the first floor are the public corridors, entered 
from and next to the streets upon which the 
building fiices; in the embrasures of the win- 
dows, or in a lobby, are writing desks for the 
use of the public ; at one end of a corridor is a 
lobby or anteroom giving access to the money 
order and registry division. 

The postrnasteris private office is placed at 
or near the end of another corridor, and opens 
both into the corridor and into the working 
room, and is provided with private lavatory. 
As he is frequently the custodian of the entire 
building, the staircase to tlie upper floors is- 
near by, but is closed with a grille or gate after 
the cessation of business on those floors. 

If the business of the office is sucli as to war- 
rant the appointment of an assistant postmas- 
ter, lie is usually also the casliier, and lias his 
room next to the money order and registry divi- 
sion, and there are safes or vaults built into the 
walls between the rooms ; the stamp clerks are 
placed where they may have windows or wick- 
ets upon the corridor, not far from a public en- 
trance, and are also provided with vaults or 
safes. 

Between the corridors and working room is 
the post-office screen, the upper part of .which 
is of glass, and the lower, 7 feet, is subdi- 
vided for lock boxes (letters above, papers 
and periodicals below), with open backs and 
metal and glass fronts; droj>s are provided to 
receive outgoing letters, papers, and packages;, 
and wickets are placed at intervals for the gen- 
eral delivery of mail, the sale of stamps and. 
envelopes, and for the transaction of other busi- 
ness ; in the most modern buildings the screen 
has no door giving access from the corridor di- 
rectly into the working room. Within are- 
tables and cases for sorting letters, cancelling- 
machines, racks (for papers and periodicals), 
and frames (for holding bags while the mail is 
being made up), and all the other necessary fur- 
niture of the establishment. Wire screens, not 
solid partitions, are used to separate the various 
departments. 

As the relative importance of each of these- 
details has been gradually developed by the re- 
quirements of the postal service in the United 
States, the following facts have been demon- 
strated : that the space assigned to the clerical 
force should be as compact as possible, and the 
space assigned to the public should permit of 
direct access from, and egress to, the street, and 
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of iinimpeded circiilation within the building; 
Unit the most expeditious and economical han- 
dling of the mail is accomplished by aggregat- 
ing tiie various subdiyisions of the service within, 
or ill close proximity to, a central working room ; 
and that the public can be served to the best 
advantage by its use of exterior corridors. 

— William Martin Aiken, 
POST-RENAISSANCE ' ARCHITBC- 
TIJRE. Tlie architecture, if classical in char- 
acteiy of any period succeeding tliat of the 
Renaissance proper. Thus, in French practice, 
the term “Renaissance” being strictly limited 
to the epoch beginning with the reign of Louis 
XIL and ending with the wars of religion under 
Henry III., all the styles of neoclassic architec- 
ture which follow the reign of Henry III., and 
which are commonly called in France by the 
reigns of the sovereigns, as Louis Treize archi- 
tectui-e, and the like, may properly be called 
post-Renaissance aTchitecturc. In Italy the 
Renaissance (/fmcisxv'/rtcrdo or Risorgimento) 
begins nearly a century earlier than in France; 
and in like manner it is considered by Italian 
writers that the epoch of it closes, and the clas- 
sieismo, or extreme classic, style begins, about the 
middle of the sixteenth century. Any neoclassic 
style of architecture belonging to a later date 
than the limits of the Remdssance in any coun- 
try, as above given, may properly be considered 
as a post-Renaissance style. (See Barocco ; 

Cinque Cento ; Glassi- 
cismo; Decadence; Deca- 
denza ; Lombardesque ; 
Lombardic Architecture ; 
Renaissance ; Rococo ; 
see also articles on the 
architectures of France ; 
Germany; Italy.) 

— - R. S. 
POT CHIMNEY. A 
roof ehininey made of 
U W earthen cooking pots, the 

bottoms of which have 
been cut out or broken. Used in Pueblo vil- 
lages of the southwestern United States. (See 
Communal Dwelling.) — F, S. D. 

POT CONSTRUCTION. A method of con- 
structing vaults and domes with earthen pots 
fitted together in a succession of rings dimin- 
ishing in diameter upward to form the concave; 
this expedient was common in Oriental countries 
from the earliest times as a substitute for heavier 
and more costly materials, such as brick, stone, 
and concrete, to diminish the weight upon the 
supporting walls. Domes so constructed, though 
thin and apparently fragile, have endured the 
vicissitudes of centuries, and have proved as 
stable and permanent as fabrics much more 
massive and monumental. A conspicuous ex- I 
ample of its use in Romanesque work is in the 
dome of S. Vitale at Ravenna. 
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POT METAL. Glass coloured thoughout its 
substance while melted. (^:>ee (Hass; Window.) 

POTSTONE. A soft stoiu' of the nature of 
steatite or soapstone, used mainly by primitive 
people in making pots. — G. P. M, 

POULTRY HOUSE. A strindiinGiirnished 
with accommodations for the })rotectioii and rear- 
ing of poultry; a henhouse or chicken housiv 

POUNCE. A fine powder of dark or pro- 
nounced colour, wliieh is used to translcr a. 
drawing by being forced through holes prickiMl 
in the original upon the surface which is to 
receive the transfer. 

POUNCED. A, Decorated with indenta- 
tions or perforations. (See Pounced Work.) 

jB. Made as a transfer of a drawing by means 
of Pounce. 

POUNCED work; Ornamentation exe- 
cuted by means of a pimeh, which might liave 
its point cut into a unit of a pattern, as a cir- 
cle, cross, or the like. 

POURTOUR. In French, a circuit ; a gal- 
lery or passage allowing of movement around a 
central hall or the like ; especially, in cl lurches, 
the aisle which nearly surrounds the apsi; or 
chevet, passing along the north and .south sid<‘s 
and curving around the east end. (See Deanibn- 
latory.) 

POWDERING. A, A surface enricliment 
produced by .sprinkling one colour u]K)n another, 
as gold or silver upon a tinted liackgi-oimd. In 
heraldiy, a surface adorned with powdering is 
said to be sem4. 

B. By extension from the preceding definition, 
the ornamentation of a surface by the freipieiit 
repetition thereon of a small figure or pattern, 
as a rosette or star, not connected, as in a <lia- 
per, but isolated and regularly or irregularly 
disposed. 

POWDERING ROOM. In the eighteenth 
century a chamber or anteroom especially 
adapted to powdering perukes, and, later, the hair 

POWER HOUSE. A building in which 
steam poweiy water power, or the like, is gener- 
ated, and from wdiicli it is conveyed for the 
operation of machinery or other purposes, as to 
the other buildings of a larger faetoiy, or to the 
vehicles on a trolley or cable railway. 

POYNTELL; POYNTILL. A pavement, 
generally of tiles, formed of small pie(Ts, but 
differing from mosaic in that the pieces Ibrm a 
set pattern rather than a piitture. Also written 
poiiitel or pointal 

P02ZO. A. A well ; the Italian term. Not 
used in English except in combination. 

B. In Venice, a cistern ; one of the numer- 
ous water-tight structures below the pavements 
of courtyards, public and private, in which is 
stored the water brought from the mainland. 
This water is drawn from the natural stream of 
the Brenta, on the western shore of the lagoon, 
and in other places. (See Vera da Pozzo.) 
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POZZO, ANDREA ; painter and architect ; 
b. 1642 ; d. 1709. .. 

His real name was in'obably Briinnen (Puteus 
in Latin, Pozzo in Italian). His work was in 
perspective illusions, and Ids cldef monument is 
the decoration of S. Ignazio at Rome. 

Ilg, Der Metier tind Architekt, P,A, dal Fozzo. 

POZZUOLAH A. A volcanic sand, first 
found at Pozznoli at the foot of Mount Vesu- 
vius, whence the name ; and also in abundance 
in tlie neighbourhood of Rome, and extensively 
disseminated throughout Europe. When pul- 
verized and mixed with slaked lime, the com- 
pound -will harden under water like the more 
energetic hydraulic cements. Before the intro- 
duction of the so-called Roman and the Portland 
cements, it was extensively used in sea works. 
Trass, a similar volcanic product found in the 
valley of the Rhine and in Holland, possesses 
the same qualities. Both pozzuolana and trass 
are composed of silica and alumina, the former 
largely in excess of the latter. 

The substances composing these mortars, which 
mutually react, being separate, cannot be brought 
into contact except by the use of a sufficient 
quantity of water. — W. R. Hutton*. 

PR-ffiCINCTIO. In a Roman theatre, a 
passage running parallel with and on a level 
with one of the steplike seats of the cavea. 
Generally the slope of the lower ranges is broken 
at the pnecinctio by a wall, from the top of 
which the seats slope upward to the outer wall 
of the theatre. This wall of the prmcinctio 
contains doors giving access to the vomitoria, or 
passages of exit and entrance. In the Flavian 
Amphitheati'e there was an intermediate zona 
or passage, parallel with the seats, between the 
arena and the prmcinctio. It is sometimes called 
balteus, and is equivalent to the Greek diazoma. 

PRiETORIITM. That part of a Roman 
camp or garrisoned post in which the quarters 
of the general were placed ; the official residence 
of the pnetor or governor of a Roman province ; 
a hall of justice, presided over by the prmtor. 

PRATER CHAMBER; ROOM. Ill a 
mosque, that part of the roofed and enclosed 
building which is used for the prayers of the 
faithful and for listening to the exhortations 
from the millibar ; (1) in the sense of the whole 
large building, perhaps several humlred feet in 
every direction, which is distinguished from the 
galleries and ambulatories which connect with 
it and surround the court ; and (2) the place 
screened ofi* by a partition and especially reserved 
to those who are engaged in devotions, and for- 
bidden to others, called Maksoorah, though this 
term has otlier significations. 

PRECEPTORY. A .subordinate religious 
establishment of the Order of Knights Teraplans ; 
a place of residence, instruction, and discipline, 
presided over by an officer called a knight pre- 
ceptor, one of the more eminent members of the 
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fraternity. The cells in the Temple, or chief 
house of the Knights in London, were called 
the preceptories. ( Compare Com mandery. ) 

PRE-COLUMBIAN ARCHITECTURE. 
That of the United States, Mexico, and neigh- 
bouring countries, sometimes of South America, 
of a period assumed to be earlier than 1492 a.d. 
(See United States, Architecture of, § I., and the 
references given under Prehistoric Architecture.) 

PRBDELLA. xi. The footpace of an altar. 
(See Altar.) 

B. One of a series of seats or steps raised 
one above another ; a gradiii or gradihe. (See 
Altar ; Altar Step ; Footpace under Pace.) 

C. An altar ledge ; one of the series of ledges 
or shelves surmounting an altar to accommodate 
a crucifix, candlesticks, vases, etc., or a paint- 
ing. (See Altar Ledge, Retable.) 

D. By extension, a painting, mosaic, or bas- 
relief, forming the front of B, 

PREHISTORIC ARCHITECTURE. That 
of epoclis which on account of their relative 
antiquity cannot be determined ; that is to say, 
whose apparent date goes back of all certain 
records of the country or district in whieli they 
exist. (See Pre-Columbian Architecture ; Com- 
munal Dwelling ; and also, for further informa- 
tion, Aztec ; Etruscan ; Inca ; Maya ; Mexico, 
Architecture of, § 1. ; Toltec ; United States, 
Architecture of, § I.) 

PRELIMINAJIT STUDIES. Drawings 
and models made by artists in the w^ay of prepa- 
ration for elaborate work. According to the 
schedule of charges approved by the American 
Institute of Architects, “Drawings, such as 
ground plan, one upper floor plan, and eleva- 
tion or perspective view of exterior,’^ as distin- 
guished from “ Preliminary drawings, which 
include the above, and such additional eleva- 
tions, plans, and sections as are necessary to 
illustrate the general scheme without working 
drawings.^' (See Drawing.) 

Beyond this purely commercial usage, the 
phrase is employed very generally to describe 
the technical method adopted by the architect 
in the formulation of his thought, and the forms 
which he employs to represent to himself his de- 
signs as they are at first crudely conceived, and 
to fix them provisionally, so that his imagina- 
tion may have full play in determining the final 
arrangements of plan, ]>roportion of parts, etc. 

A large ])art of these preliminary studies are 
made, ibr convenience, in pencil on paper, by the 
employment of plans and elevations and sec- 
tions ‘* in projection ” (see Projection). These 
are translated in the mind of the artist as he 
studies, so that they represent to him the build- 
ing which he intends to construct. 

As he proceeds with his ■work he finds it de- 
sirable to enlarge his use of the methods thus 
introduced, for the instruction of the artisans 
who are employed under his super\dsion in con- 
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strueting the biiildings he designs, geometrical 
projections of plans and sections and elevations 
being invaluable in connection with the work 
of the builder. 

No one, however, who thinks at all of the 
subject will question the fact that the architect 
is able to use these geoinetrical methods only as 
ready means of representing in a practical man- 
ner what the drawings do not in any way ex- 
press ill themselves ; in all cases these drawings 
must be translated in the artist’s mind into other 
terms if he is to gain from them any conception 
of the way his building will look when it is fin- 
ished p they must be translated in imagination 
into terms of solid form and colour mass, and it 
is the constant and serious concern of the thought- 
ful and experienced architect to assure himself 
that he is making this translation correctly ; it 
is the constant, and too often the false, assump- 
tion of the tyro in. architecture that his transla- 
tion is perfect and exact. Note, for instance, 
the clever designs “ in elevation ” one sees in 
our exhibitions and illustrated architectural jour- 
nals — designs which too often make the heart 
of the experienced practitioner sink within him, 
as he considers how certainly they would prove 
unsatisfactory if they were built. One finds often, 
for example, the geoinetrical projection of a dome, 
or of some other massive central motifs wliich, 
in the constructed building, could not possibly 
be seen together -with the facade, used, never- 
theless, as a unifying element in the composi- 
tion of this facade as it is presented in elevation. 

The architect is wont to assume that these 
geometrical projections, so useful to the artisan 
who develops the artist’s designs, are necessary 
tools for himself also ; and although, in fact, it 
must be agreed that in all probability they will 
always be used because of their convenience, yet 
it is evident that architecture, even in this day, 
could, on a pinch, get along w-ithout them. This 
is clearly shown by the w’ork of the architects 
of past ages ; for, although we know little of the 
methods of design employed by the earliest ar- 
chitects, it is reasonably certain that, had they 
made as much use of geometrical projections as 
we do in our time, more record of this use w'ould 
appear than Inis been discovered by the archce- 
ologists. But even if it be assumed that the 
ancient masters did employ these geometric tools 
exactly as we do, w^e must note that the matter 
of tools and of methods is of insignificant im- 
port. Tije great architects of the past have 
been those who have thought and studied in 
masses — in colour masses; it is this fact that 
has made them great architects, whatever has 
been their method of work, otherwise they would 
not be looked upon by us as masters of their 
art. A. really artistic architect is one who con- 
structs well-proportioned and properly decorated 
masses ; if he fails in realizing this end, he has 
failed to do more than build. 

203 


PBBLIMINABY STUDIES 

There is much reason for believing that the 
greatest danger in connection with modern ar- 
chitectural practice — the gTa,vest error in mod- 
ern architectural teatihing, the (‘a, use of’ most of 
the modern failures to |)ro(luce ically beautiiiii 
buildings lies in the fact that so niu(*h 
is given by the archite(*t to the stiuly of tliosc 
geometrical tools of his. Il(‘ <'onstantly is 
tempted to forget the translation into solid Ibnn, 
and to think only of the thing iu'. s(h*s on 
paper before Inm. It n^quires a tom'h oi' \vt\] 
genius in a man to enable him to make the 
translation from tlie drawing to tlie solid form 
correctly in any event, and men of ordinary tal- 
ent and indolent habit soon learn to forget to 
make the attempt. 

The architect’s position in this res|)e(‘t is not 
unique, for every artist finds himself subje<‘t to 
special limitations determined ]>y the character 
of the material in which he w'orks — limitations 
which compel the invention of methods and 
tools, and the adoption m ea('h ease (»f a s])e(aal 
technique which is highly c(unplex and (litlimilt 
of acquirement. Tims, ev('ry artist who is in 
earnest is compelled to spend a great amount 
of time in preliminary traniing, which eonsists 
in little else than the process of tamiliariziiig 
himself ivith the techni(jue of his chostm art — 
the learning how' to use !ns elaborate tools. 

Mere technical skill thus becomes a most im- 
portant acquisition for the artist, and, in the 
effort to gain it, in proportion as is in (‘ar- 
nest, he must necessarily timl himself d(‘eply in- 
terested in mere techiii(|ne perse — in the im're 
tools he is to use. The human mind is so con- 
stituted that when a man becomes deeply in- 
terested in any given subject he: is likely to 
overestimate its importance, and thus it hap- 
pens that all artists are suhjei‘t to one and the 
same danger : they run the risk of becoming so 
much interested in their techiii(pie — in the 
tools of their art — that they are led to over- 
look altogether the end tliey should have in 
view', led to forget that their aim should be the 
production of w'orks of beauty. 

In music w'e see tliis danger exemplified in 
tlie triumph of formalism, against wliich Wag- 
ner preached so eloquent a lesson in his masterly 
Meistersinger. In literature wm see it in the 
failure of writers wdio bend their efforts over- 
much to the formalism of, or to the perfection 
of, style : or of others who aim to express some 
doctrine, — realism, for instance, -- instead of 
endeavouring to produce perfect works of Ix^auty. 
In painting we see it in tlie devotion to partial 
ends, in the exclusive attention wdiich the artist 
gives ]>erhaps to “ values,” careless of the neces- 
sity of composition, and of perfection of drawing, 
and of the other elements which go to make the 
painter’s masterpiece. 

Architects are especially prone to err in this 
way. Their art products are buildings, and 
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these buildings nowadays cannot be erected 
without preliminary processes which involve the 
construction of the most elaborate of tools. 
They must make representative studies, and 
constructional drawings, and large scale details, 
and then full-size developments of these details. 
All of these, however, must be recognized to be 
mere tools of their guild, means to an end, that 
end being the production of a work of beauty 
in solid form. But tlie mere making of these 
tools themselves requires so much of their at- 
tention that they are all too likely to concentrate 
their interest upon them rather than upon the 
work for which they are created. 

The danger is greatly aggravated by a dis- 
covery we have made, — - the discovery that the 
same technical geometrical drawings of which 
we are speaking, as applied to the representa- 
tion of the outside of a building, do actually 
give a very fair conception of the building as it 
will appear if it can be seen from a very great 
distance, and provided the observer can stand 
exactly on the middle line drawn perpendicular 
to the plane of its facade. Furthermore, we have 
devised a scheme of colouring and of technical 
shadows, by the use of which we deceive our- 
selves with the belief that we can thus equally 
well conceive the appearance of the future build- 
ing, whether it is to be seen from a great distance 
or from a short distance. And, behold, his 
method saves tlie architect a great amount of 
time and trouble : no longer is he compelled to 
bother himself with attempts to study parts 
that are not shown on projections, to sketch 
such perverse things as reentrant angles, for in- 
stance ; no longer does he have to go through 
the tedious process of drawing in perspective ; 
no longer is he compelled even to think in per- 
spective.. 

All this carelessnevss as to the actual effect to 
be produced is of course unconscious to most 
architectural students, but it cannot fail to be a 
fact for most of them, when so much time in 
their offices and so very large a proportion of 
the study in the architectural schools is devoted 
to the consideration of these mere drawings on 
plane surfaces. Tliat this habit of thinking in 
surfaces rather than in solid form is one which 
is very apt to be ac(|uired cannot be doubted; 
for the architect in Judging a building naturally 
finds himself tempted to consider it, not as it 
appears at all, but rather as it would appear if 
he could translate what he sees back into terms 
of the working drawings with which he is so 
familiar ; be finds himself asking how the build- 
ing really appeared in ‘‘ elevation ” in the archi- 
tect’s studio. He is likely to think, and even 
to formulate, the thought in words, “ This effect 
is not satisfactory as it exists, but it is produced 
by such and such compositions and proportions 
which must have appeared well in elevation ; 
and on this ground he all too often condones 
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ugliness, or actually commends a design which 
fails of all beauty as it really appears. One 
hears architects, young and old, constantly ex- 
pressing judgments based upon such translation ; 
and one of the leading architectural journals has 
lately not only acknowledged editorially that 
the majority of architects judge buildings in this 
way, but has actually upheld the view that on 
the whole it is the best way to judge them. 

It is self-evident, however, that a building 
wffiich is beautiful only to the teclmically trained 
architectural translator, and not to the average 
highly cultivated man, is not a work of archi- 
tectural art at all; at most it can claim to he 
BO more than the means of suggestion of beauti- 
ful forms to those who are skilled in this species 
of translation. Similarly, the skilful musician 
is able, by casting his eye upon the score of an 
opera, to get the greatest delight out of the mere 
reading apart from imagined production ; but no 
one for a moment would think of considering the 
printed score as a work of art in itself ; it is 
looked upon justly by the musician as a means 
to an end, as a mere tool. Modern architects, 
however, have become so infatuated with their 
tools that they actually treat them as works of 
art in themselves. The architects spend a great 
amount of time, which miglit better be given to 
the study of solids, in the perfecting of drawings 
in “elevation,” which they gather together and 
exhibit as though they were proud of them. 
But if these drawings have any value as works 
of art, it is surely a most ephemeral one. There 
is nothing in them that can appeal to the world 
at large, nothing that can stimulate permanently 
the sense of beauty in men. What is properly 
demanded of the architect is that he make a 
beautiful building. He, however, seems too 
often to overlook altogether the propriety of this 
demand, and is content to treat his drawings in 
a way in which the painter w^ould treat his 
brushes did he carve their handies delicately and 
then ask us to admire these carvings as part and 
parcel of his work as an artist painter. 

All this points a moral to which careful 
heed should surely be given. If it is true that 
architects tend to overemphasize the importance 
of geometrical projections, and thereby tend to 
lose the capacity to think in the solid, evidently 
it should he the aim of the thoughtful men 
amongst them to break down all methods of 
instruction which lead to this overemphasis, and 
to minimize all habits of practice which en- 
courage it. 

The exclusive use of drawings “ in elevation ” 
and the discouragement of studies in perspective, 
as this discouragement is seen in the best of the 
schools of architecture to-day, is nothing less 
than an artistic scandal. Of course elevations 
must be used for preliminary compositional 
studies, as well as for working purposes ; but 
surely no great advance in the instruction of 
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yoimg Bieii call hoped for under a system 
which deliberately discourages the habit ot think- 
ing in cubic scale by encouraging the exclusive 
use of studies in superiicial scale. 

Theoretically this trouble may be obviated by 
the architect if he will make hivS preliminary 
studies in perspective. (See Perspective.) But 
it must be ackiiDwledged that there are diffi- 
culties in connection with such use of perspec- 
tives, although they are difficulties which are in 
all cases instructive to the designer. The work 
involved in the construction of a perspective, if 
it is to be true to fact, is very tedious, and even 
when the greatest care is taken the danger of 
error in its production is very great. On the 
other hand, although the perspective draughts- 
man may cheat his client, if he wish to do so, 
he can scarcely cheat himself if he be a serious 
worker, unless he is a loggerhead ; and the great 
difficulty with the current method to which ob- 
jection is here made is that it tends systematic- 
ally to instruct the architect how to cheat 
himself. 

The great difficulty with the use of perspectives 
for preliminary study lies in the fact that few 
architects in active practice have time to develop 
the perspectives themselves, but must trust to 
their assistants to work out the problems for 
them ; ' they are thus liable to fail to detect seri- 
ous errors which are easily made by the per- 
spective draughtsman. Furthermore, each 
perspective gives us but one point of view, and 
to gain a proper notion of the appearance of a 
future building so large a number of perspectives 
would be required that no architect could afford 
to give the time or labour necessary for their 
construction. 

There is, howevei', a better way to avoid the 
dangers which we are discussing than by the use 
of perspective drawings, and one which is par- 
ticularly adapted to study purposes, viz., sketch 
modelling. The architect’s artistic product is 
to be presented to the world in solid form as 
much as is the sculptor’s ; why should he not 
study in the solid as the sculptor does ? Imagine 
the scorn that would be heaped upon the sculptor 
who never modelled in his studio, but who, in- 
stead, gave drawings to artisans who, from these 
drawings, prepared the finished work. Yet the 
architect all too often contents himself with the 
preparation of teeiinical geometrical drawings, 
and thinks his duty done when he turns these 
drawings over to contractors of reputation. 
Have we any right to expect truly artistic solids 
to be constructed so long as this practice is com- 
mon ? It must tnake of us a race of common- 
place builders ; it cannot make of us a race of 
artistic architects. 

Sketch moil els, such as are referred to above, 
are very simple to construct. They maybe 
made in paper or wood or wax or clay; but 
tlie disadvantages of working in these materials 
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are eonsiderable, and this tact doiditless goes 
hir tO: account for the little use that hn,s lu'rn 
made of them in daily practice. 01‘ late, Imuv- 
ever, certain clay prepa.ra,tions have beiai dis- 
covered in wliicli inexpensive models I'au be 
made which do not easily lose thi'ir fonii, and 
which do not need to be kept wid. during pivpa,- 
ration or afterward. Aftm- thiw are liilly lonued 
they can be given coatings of shi'll'ic, and then 
painted in oil with the colours wliicii arc to be 
given to the finished buildings. They <‘a..n be 
placed in the sun from time to time during tlu' 
process of the work u]M>n them, anil properly 
oriented, so tliatorie can study in them the rts'ii 
shadows to be cast by roofs and projectioiis, anil 
not merely the forty-five degree shadows of 
convention ; and furthermore, they may be 
photographed from many points of view, the 
photographic prints being used in place of, and 
much better than, elaborately rendered ” draw- 
ings, to explain to clients the appearance of the 
buildings they propose to erect. 

The writer of tliis article has used siieh mod- 
els in his practice for many years, and with the 
greatest satisfaction. He hmls them less ex- 
pensive than properly pri'pariMl perspectives, 
and much more useful to himself a, nd to Ids cli- 
ents, because they give an imlefinite number of 
perspectives as the result of only one process. 
They tend to render self-deception on the |)urt 
of the architect imiiossildc. They enable him 
to study his lights and shadows and eidour 
masses with great acctiracy, and to see instantly, 
and to alter and amend easily, forms whicli do 
not appear at all upon geometrical projections, 
and wiiich few, if aiiy, practitioners have time 
to study in perspective drawings. 

It is, of course, coiieeiled that it may be best, 
and to some extent necessary, to use geometrical 
drawings in conjuniition with the models to aid 
in one’s study ; but the great advantage of the 
model lies in the fact that it keeps the designer 
constantly thinking in the solid, whereas draw- 
ings in projection keep him constantly tliinking 
in the flat. The advantage connected witli tliis 
use of models in presenting a deflnite project to 
one’s client are of course self-evident ; so self- 
evident, indeed, that we often see (carefully pre- 
pared models of proposed buildings made for 
the public gaze after they have been studied in 
jirojection, and determined in form by use mmUy 
of the deceptive study ‘‘ in elevation ” ; but it is 
the use of models for purposes of preliminary 
study which is here urged upon the pro- 
fession. 

It is a most significant fact that during the 
time of the Renaissance in Italy the great ar- 
chitects, to whom we look back with admira- 
tion and reverence, are known to have used 
sketch models very freely, G-eometrical or ])ic- 
torial drawings were not felt to suffice in the 
proper study of a projected building. These 
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sketch models were often made in wood, and 
some of them are still extant, €,g, that of the 
Strozzi palace in Florence. Michelangelo is said 
to have modelled his buildings, in all cases, in 
clay, (Miintz, Rermssmice, VoL IL, p. 320; 
also VoL III., p. 301.) 

The working drawings of most important 
buildings of that age, as we know’’ from many 
examples still existing, were often little more 
than figured sketches, sufficient to indicate to 
the workman what lie was to do, but entirely 
inadec|iiate for purposes of such study as must 
have been given to the designs by the artist- 
architects. 

But for the difficulties connected with the 
use of clay, which have happily now been re- 
moved, there is no doubt that the use of geo- 
metrical drawings would never have become as 
universal as it is to-day ; could the habit of 
their use be overcome, there can be no doubt 
that the model would, to a great extent, take 
their place. 

To be of value to the architect in determin- 
ing the forms of his constructions, these sketch 
models must of course be made to a definite 
scale, so that the different parts may be meas- 
ured by draughtsmen in preparing the neces- 
sary geometrical working drawings ; but it will 
be perceived that the process suggested is the 
reverse of that now usually adopted in practice, 
which is to prepare the geometrical drawings 
first, determining the design in connection with 
study of them only, and then, after all is deter- 
mined, work out from them such perspectives 
as are demanded by the client, or such models 
as are occasionally made for the fascination of 
the public. 

For ordinary buildings the scale of the mod- 
els may be relatively small, as they are espe- 
cially valuable to the artist in enabling him to 
see clearly and quickly tlie masses of his pro- 
posed work. Ordinary details can usually be 
worked out directly in projection, although it 
will often be found to be most advantageous to 
the architect, economically as w^ell as artisti- 
cally, to model these details also on a large scale. 
In larger, more monumental buildings, models 
on a large scale may well be made, being built 
up in the first instance by mere mechanical en- 
largement of the smaller model by unskilled 
hands. Having been thus enlarged, the whole 
scheme can then ]:)e restudied with ease, and the 
important details of architectural ornament and 
sculpture decided upon in a manner which is 
likely to produce better results than are usually 
obtained by the methods now employed. This 
process, it will be noted, corresponds accurately 
with the practice of the architect’s coworker in 
the arts of solid form, the sculptor, who habitu- 
ally sketches in pencil, then makes a small 
scale model, which, being enlarged, is studied in 
greater detail ; this enlargement, finally . repro- 
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duced almost mechanically in full size, being 
again restudied in the clay before being cast in 
bronze or cut in marble. 

— Henry Rutgers .Marshall. 

PRESBYTERIUM. A. That part of a 
church ill which the high altar is placed and 
wffiich forms the eastern termination of the 
choir, above which it is generally raised by a 
few steps for distinction, and so that it may be 
visible from the nave; it is occupied exclu- 
sively by those who minister in the services of 
the altar, and its western boundary is the end 
of the choir stalls or choir proper. The use of 
the w’ord ‘‘choir,” as including the presbyte- 
rium, is common but inexact. 

jB. The dwelling of a clergyman ; rare. 

PRESBYTERY,' Same as Presbyteriuin. 

■PRESENCE CHAMBER, A reception' 
room; especially, in modern usage, the princi- 
pal hall of ceremony or state in a palace, con- 
taining the throne ; an apartment for the formal 
reception of those entitled to admission on cer- 
tain occasions. 

PRESERVATION. In building', the pro- 
tection of building inaterials from such forces 
as 'would tend to destroy tiieni, as wood from rot- 
ting, stone from disintegration, plaster from sepa- 
rating from the key and crumbling or falling in 
larger pieces, and iron from rust. Tliis may be 
of tw^o kinds, either the covering of one mate- 
rial by another, which is considered proof against 
the destructive force which is feared ; or the fill- 
ing, partially filling, or coating a material with 
some application which will make it much more 
resistant. The preservation of stone and brick 
from moisture is generally attempted by coating 
the material with a liquid application which per- 
meates its substance to a greater or less depth ; 
in the latter ease a fat of some kind, usually 
liquefied by heat, is allowed to soak into the 
surface of the finished masonry ; and there are 
contractors wiio undertake the preservation of 
finished brick walls and stonework, applying 
the fat in a semiliquiil condition, and then bring- 
ing a high degree of heiit to bear immediately 
upon the surface so filled with the fat, which in 
this way is sujiposed to find its 'way more freely 
into the pores of the material, and to be more 
firmly fixed there. Tlie preservation of wood 
by means of chemicals, wdiich are allo'wed to 
soak into the vessels of the wood, is not very 
much in use, although many plans have been 
proposed, some of which are kno'wn to be effica- 
cious. It is necessary to dry the wmod very 
thoroughly, and this fact is in part the cause 
of the reluctance of builders to use these pre- 
pared woods; for it is well known how little 
thoroughly seasoned wood is to be obtained, the 
constant and constantly increasing demand for 
it preventing the storing of large quantities in 
advance. If^ however, seasoned wmod is placed 
in contact with hot oil, or the like, it will 
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absorb it rapidly ; and if the wood is placed in a 
receiver and the oil is forced into the receiver 
with considerable pressiire, the rapidity of the 
process is increased. The practical use in build- 
ing of wood prepared ill this way is almost lim- 
ited to the fireproof wood which came into use 
toward the close of the nineteenth century ; hut 
even this is, as yet, very unusual in buildings. 
Its fireproofness does not reach the degree of 
absolutely resisting combustion ; but the com- 
bustion is slow, and the wood chars and crum- 
bles without bursting into fiame, and therefore 
without tending to spread the conflagration. 

— R. S. 

PRESIDIO. A frontier fort of Spnish 
America. This was generally the beginning of 
a town. A ditch was dug making a rectangu- 
lar enclosure of about 500 or 600 feet on a side. 
A rampart was built around within the ditch, 
enclosing church, quarters, barracks, dwellings, 
storehouses, etc, •— F. S. D. 

PRESS BED. A bed permanently built in 
a recess and more or less enclosed by woodwork, 
as frequently in the houses of peasants in Hol- 
land and Germany ; so called from the outward 
resemblance of the structure to a press or cup- 
board. (See Bed Place.) 

PRESSED CLAT CONSTRUCTION. 
(See Adobe ; Cajon ; Pise, etc.) 

PRETORIUM. Same as Prmtorium. 

PRICKET. A vertical spike or point on 
which a candle is stuck and held upright; 
hence, such a point together with its base or 
stand ; a candlestick ; often called pricked can- 
dlestick. (See Candle Beam.) 

PRICKING UP. The first coat of plaster 
in three-coat work on laths, sometimes called the 
rough coat, scratch coat, or scratching, from the 
custom of scoring it in various directions before 
it is dry, so as to aflbrd a better hold for the 
second coat. (See Hard Finish, under Finish ; 
Plastering.) 

PRIEST’S DOOR. A door by which the 
priest enters the chancel or nave from without, 
or the chancel from the robing room or vestry. 
Any small, low door in the flank of the church, 
especially on the south side, is often called by 
this name. 

PRIBUR, BARTHEHiEMY ; sculptor; d. 
October, 1611. 

Prleur was probably a pupil of Germain Pilon 
(see Pilon, G.). He made the monument to the 
Constable Anne de Montmorency (d. 1567), 
fragments of which are now in the Louvre. 
He worked on the chateau of Ecouen and carved 
the figures, in the spandrels of the arches of the 
Petite Galerie dit Louvre. In 1573 he made 
the vase containing the heart of Montmor- 
ency, and its supporting column, now in the 
Louvre. 

Lami, Dictionnaire des Soulpteurs; Berty, 2b- 
pographie^ Louvre et Tuileries, Vol. 11. 
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PRIMATICGIO (PRIMATICE),^- FRAN- 
CESCO ; painter, sculptor, and architect ; b. 
1490 (at Bologna, Italy) ; d. 1570. 

Primaticcio was associated with Giulio Ro- 
mano (see Pippi Giulio) at Mantua, and in 1531 
was called to France by Francois I and was 
employed at Fontainebleau. He was at first 
associated witli II Rosso (see Rosso), at wliose 
death he assumed sole charge of tlie de(H)rati«}n 
of tiie palace. In 1554 he was made tihh^ of 
S. Martin de Tours. Aug. 3, 1559, he re- 
placed Philibert de FOrme (see De I’Orme, Ph.) 
as superintendent of the royal buildings. 
About 1562 he assumed direction of the con- 
struction of the monument of Plenri II. at Saint 
Denis (see Pilon, Germain). The constriudion 
of portions of the palace of F^ontaincl'>lean is 
ascribed to him. In 156*2 he assumed the title 
coinmissaire ghi^rcd des bdtinienls du roi^ 
and had large power over the artistic produc- 
tions of his time in France. 

Pfnor, MonograpMe du p(dafsde Ftmtahuddeau ; 
ViwoVj Guide artistique au palais de Fonfaiae- 
hleau; Guilbert, Desindption de Fontalnehleaa ; 
Haynes, Williams, Fontainebleau. 

PRIMATICB. Same as Primaticcio; tlie 
French form of his name. 

PRIMING. In painting, the first layer or 
coat of paint, size, or other material a.pplie<l to 
any surface as a ground in ]>reparation for suc- 
ceeding coats. (See Painting.) 

PRINCESS. (See Slate.) 

PRINCIPAL (the adjective used substan- 
tively). In a fra-mework, floor, or the like, one 
of the main members as distinguished from a 
less important and subordinate one ; especially 
one forming, wholly or in part, a main s\i];)port 
as distinguished from a similar interme<liate 
piece. Often one truss of several, as in a roof. 

PRIORY. A religioiTS house governed by a 
prior or prioress. (See Abbey and references.) 

Alien Priory. A small monastery dependent 
upon a larger one which is in another country, 

PRISM LIGHT. Prisms of glass, either 
made separately and set collectively in iron 
frames for pavement lights, or made connect- 
edly in sheets and placed vertically or at an an- 
gle in or over window openings, or the like. 
The angles of the prisms are so adjusted as to 
intercept the rays of light from the sky, ami to 
direct them into rooms otherwise imperfiu^tly 
illuminated. 

PRISON. A building for the detention of 
persons duly convicted and ordered by law to 
undergo this form of punishment. The detem- 
tion of persons awaiting trial and of witnesses 
is not generally in a prison in the proper sense. 

Ancient prisons were not commonly built for 
the purpose. Even where the imprisonment 
was itself not the punishment inflicted, but a 
mere detaining of the prisoner until his punish- 
ment should begin, or until his judgment should 
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be declared, the buildings used were unwhole- 
some and unfit for habitation. The dungeons 
of antiquity (see Mamertine Prison, below) and 
those of the Middle Ages (see Dungeon ; Oubli- 
ette) are interesting to the builder only as form- 
ing part of the strong fortified buildings in 
which they are placed. Modern prisons hardly 
date back of the closing years of the eighteenth 
century, and in the nineteenth century very 
great changes were made, first in one direction 
and then in another, as differing ideas of prison 
discipline and prison management succeeded one 
another. On the whole, the cell system, with 
either solitary confinement or separate confine- 
ment, the prisoner being in every case isolated 
at hours of meals and of repose and of exercise 
in the open air, has gained acceptance; and the 
prison buildings which are of interest are those 
in which the arrangement of the cells, the cor- 
ridors which connect them, the yards in which 
exercise is taken, and the like, are elaborately 
arranged according to some definite theory. 
Workshops and yards in which work is done by 
convicts in each other’s presence, but under the 
close supervision of foremen, wardens, and senti- 
nels, are not very different from ordinary yards 
and sheds. 

That which is desired is easy access to the 
cells and a complete supervision of the interior 
of each, while the opportunities of escape are 
reduced to a minimum. With a view to this 
the ceil itself is commonly a single small room 
with a window in the outer wail, and the door 
at the other end opening upon a narrow open 
balcony. Any number of stories of cells, each 
with its own balcony, may be built one upon 
another ; but tlie balconies all open upon a sin- 
gle great corridor the whole height of the build- 
ing. In some prisons of the United States the 
reverse of this plan is tried : each cell has a 
window and door, side by side, opening upon 
the balcony, and the balcony is between the 
prisons and the outer wall. This is brought 
about by building one very large hall with lofty 
windows, and by erecting within this the pile of 
cells in any number of stories, thus leaving on 
either side of the walls a long open corridor of 
the whole height of the building, upon which 
corridor the balconies project. The only objec- 
tion to this system is that the window of the 
cell does not open directly into the open air ; 
but this objection seems not serious in view of 
the ease with which a perfect system of forced 
ventilation may be adopted and of the abundant 
light obtainable. 

The Panoptikon is much used in prisons in 
different parts of Europe ; the system is ap- 
plied not merely to the long corridors from 
which cells are entered on either side, but also 
to the yards of exercise. The system is car- 
ried even into the chapels and the rooms in 
which the persons in authority may address 
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the prisoners ; eacli prisoner having a separate 
enclosed seat so contrived with a partial roof 
that his next neighbour in the rear, looking over 
the top of his enclosure, will be unable to com- 
municate with him except by rising entirely out 
of his own compartment and of necessity at- 
tracting notice ; and these enclosures being so 
arranged as to radiate from a point occiipietl by 
the priest at the altar or by the speaker. 

The question of washing conveniences, baths, 
water-closets, window sashes or casements, and 
their fastenings, and of the fitting up of each 
cell with bedstead only available at night, table, 
chair, shelves, cupboard, and the like, is of ex- 
treme interest, and somewhat complex, so very 
many different expedients having been tried 
under so many different influences and to meet 
so many difierent requirements. (See cut, cols. 
215-2i6,) 

Bandhuch der ArcliiteMur (Darmstadt), Part 
lY, Halb-baiid 7, Kapitel (Chapter) II, and the 
full bibliography appended. — S. 

Mamertine Prison. Avery ancient dungeon 
in Rome, at the northernmost corner of the Forum 
and near the Capitoline Hill. The name is not 
antique ; it appears to have been derived from 
a statue of Mars near by. 

PRISON RUSTIC WORK. Rustic work 
of which the larger surface is more or less deeply 
pitted, with the purpose of producing an effect 
of rugged strength. 

PRIVY. A private or secluded place. Spe- 
cifically, a water-closet ; a latrine. 

PRIZE OP ROME (French, Prix de Borne 
or Grand Prix de Rome). The highest prize 
given to competing students of the Bcole des 
Beaux Arts. (See School of Architecture.) 

PRO-CATHEDRAIi. A church used as the 
cathedral church of a diocese while the proper 
church remains unfinished or is under repair. 

PROCOPIUS OF C.ffiSAREA ; historian. 

He accompanied the campaigns of Belisarius in 
527 A.D., and held high office at Constantinople 
under the Emperor Justinian (b. about 483; 
d. November, 565). He described the wars of 
Justinian, and wrote a book on his architectural 
undertakings, the Ktismata or Procoj)i Ccesari- 
eyisis de AEdiJiciis Domini Jiistiniani libri 
sex. ■ . 

PROCURATIE NUOVE. In Venice, on 
the south side of the Piazza di S. Marco. The 
two lower stories were built by Scamozzi, and 
are a continuation of the Library of S. Mark 
(which see). These are now the lower stories 
of the Palazzo Reale (see Procuratie Y'ecchie). 

PROCURATIE VECCHIE. In Venice, 1311 
the north side of the Piazza di. S. Marco ; be- 
gun in 1496 by Pietro Lombardo; served as 
public offices until the Procuratie Nuove were 
built, and are now private property. 

PRODOMOS. A lobby of entrance, a vesti- 
bule, usually the same as pronaos. 
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ONLY THE MORE IMPORT ANT(?) REEKRENGKS ARK 
HERE GIVEN. 

(One in each- wing) room for legal ooimsel. 

88, Storehouse for clothing. 

84. Parlour with separate cells for prisoners. 

86. Altar at which divine service i.s held ; 84 and 42 command 

■■view-'Of it.-- . ■ ■ ■ , 

86. Cells of the accused and corridors. 

40. "Watch tower at centre of separate courtyards for exercise 
of prisoners. 

42. Hall where condemned prisoners can see divine service 
performed. 

49. Entrance to prison of the condemned* 

51. Halls for Jewish worship. 

66, Protestant oratory. 

66. Library, 

5?- refectories. 

66, 66. Sinks with running water, 

67. Workshops. 


4. Waiting room- 

6, 6. Guard room for fifty men. 

7. Officer’s room. 

9, ID. Stairs going down to the prison of those condemned to 
death. 

11- Search room. 

18. Room for the priest. 

14. Room forjudges. 

secretary and registrar (Greffier). 
lo. Omce of the superintendent. 

17, 18. Rooms tor accused and condemned persons arrivinsr at 
the prison. ® 

21, 22. Kitchen and dependencies. 

27. Room for bodies of the dead. 

28. Room for punishment. 

80. Entrance to prison of the accused, 

81. Room for distribution of the meals. 
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: .PROFILE; An; outline, ';:espec,ially siicli, as 
is revealed by a transverse section. Speeili- 
caily . 

A The outline of a moulding, group of 
inouldiiigs, or the like. 

jB. The outline of the surface of the ground 
as shown by a vertical section (see Sky Line). 

PROJECTION, A The salience or pro- 
trusion of a portion of a building from the 
general surface, as of a pavilion, a cornice, or 
stringcourse, from the mass of fin^ade. 

B, The act, and the result, 
of projecting or throwing; as 
the projection of a shado%v 
upon a briglit surface, the 
width, depth, and character of 
the shadow varying with the 
object which casts it and the 
nature of the surface upon 
which it is cast ; hence, 

In mechanical drawing, the 
graphical representation of 
such a process. The projec- 
tion of any point on a given 
surface is obtained by draw- 
ing a straight line through tlie 
point to the surface, the point 
of intersection so obtained 
being the projection of the 
given point. Such a line is 
called a projector. The pro- 
jection of an object upon a 
surface is the figure obtained 
by means of straight lines 
drawn to the surface, accord- 
ing to a fixed law, from points 
of the object or from the predetermined points 
of an imaginary object. The surface is supposed 
to be a plane unless specified to the contrary. 

There are three systems of projection in 
common architectural use ; namely, (1) Perspec- 
tive, — sometimes called conical projection, — 
where the projectors diverge from a single point, 
and in which the surface in question is some- 
times curved (see Perspective) ; (2) Parallel 
Projection, where the projectors are parallel to 
one another (see Shades and Sliadoivs) ; (3) 
Orthograpliic or Right Line Projection, where 
they are parallel to one another and perpendicu- 
lar to the plane of projection. The term pro- 
jection” is commonly understood to mean that 
system of orthographic projection which makes 
use of a vertical and a horizontal plane, forming 
a diedral angle, which is turned toward the 
observer. It is this system which is treated 
here (compare Descriptive Geometry, below). 

The complete presentation of a solid object 
requires its projection upon two planes, since 
upon one plane only two of its dimensions can 
be shown. In practice, these are taken at right 
angles to each other, one being horizontal and 
the other vertical.' They are denoted by IIP 
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and FP, respectively. Their intersection is a 
straight line called the ground line, denoted by 
GL, 

Plans; Elevations. The projection upon 
HP is called the horizontal projection, or plan ; 
that upon FP, the vertical projection, or ele- 
vation. The plan and elevation of a building 
are its projections upon these two planes. 

Let a sheet of paper be folded at riglit angles, 
along a line GL as shown in Fig. 1, so that one 
part is horizontal [HP) and the other vertical 


Byzantine Groined Vault shown in Isometric 
Projection. 

(FP). Upon HP let any object, such as a 
rectangular block, be placed, and let lines be 
drawm through all of its points perpendicular 
to HP, giving its plan, and other lines perpen- 
dicular to FP, giving its elevation. 

If now the paper be pressed out flat, the plan 
and elevation of the block will appear, as shown 
in Fig. 2. This is the conventional method of 
representing tlie } Janes of projection and the 
projections upon them. 

The plan of an object is seen by looking at it 
vertically doicmmrcl; the elevation, by looking 
atitliorizontctUy forvxird (Figs. 1 and 2). in 
Figs. 3 and 4 are shown tlie plan and two eleva- 
tions of a block house. Fig. 5 shows an oblique 
elevation and plan. The dotted lines are the 
projectors. 

Section. It is often necessary to determine 
more than the simple plan and elevation of the 
outside surfaces of an object. When, for ex- 
ample, it is desired to show the internal 
arrangement and construction of a building, — 
walls, doors, staircases, etc,, — several plans and 
elevations are needed. These are obtained by 
using supplementary planes of projection, parallel 
or perpendicular to HP and FP. Figs. 6, T 
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aad 8, show vertical, horizontal, and oblique 
sections of a cubicai box. The portion of the 
box between the supplementary plane and the 
eye is supposed to be removed. The projections 
upon these planes are called Sectional Plans and 
Elevations, or, briefiy, Sections. 

IntersecMons. When two objects intersect, 
it is sometimes desirable to know the character 
of the line of intei'section common to their 
suriaces. If any auxiliary plane perpendicular 
to IIP or VP be passed through both objects, 
it will determine two linear sections of their 
surfaces ; the points where these linear sections 
intersect will be points of the required line of 
intersection. Figs. 6, 7, and 8 show the inter- 
sections of a solid by a plane ; Figs. 9 and 10 
show the intersection of one solid by another. 
In every case, it is not the line of intersection 
itself that is obtained, but its projections. The 
auxiliary planes are generally taken perpendicu- 
lar to IIP and FP, so as to get the easiest and 
simplest sections of the objects. Sometimes 
the same result is obtained by revolving the 
section until it is parallel to one of the planes 
of projection. 

Descriptive Geometry. This is a more 
elaborate form of projection ; also a branch of 
practical geometry in which the shapes and 
dimensions of lines, surfaces, and bodies are 
determined by means of two planes at right 
angles to each other, one horizontal and the 
other vertical. Tliese planes, called planes of 
projection, by their intersection form four right 
diedral angles, called the 1st, 2nd, 3rd, and 4th 
angles. Their Ihie of intersection is called the 
ground line. 

The process of investigation in descriptive 
geometry is an extension of that employed in 
the more elementary work of ‘‘projection.” It 
employs all four diedral angles, and consequently 
four planes of projection, while in projection 
only one angle and two planes are used. It 
is thus a branch of orthographic projection, 
although practically unused in architectural 
practice. 

Isometric ; Isometrical Projection, A 
method of jn'ojection based upon the follow'ing 
principle : If three mutually perpendicular lines, 
such as edges of a cube, be equally inclined to a 
plane of projection, their projections on this 
plane will be three lines making equal angles 
with one another (120°) ; moreover, the lengths 
of these projections l^ar a common ratio to the 
given lines (V2 : V3). 

Strictly speaking, only such objects as are 
rectangular can have isometric projections ; but 
since it is always possible to refer an object 
bounded by inclined or curved lines to three 
mutually perpendicular lines, any object may be 
said to be drawn m isometric. In this case, 
the measure of all lines other than those lying 
in the three principal directions is obtained by 
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referring them to lines in their own planes which 
are truly isometric. 

The isometric drawing of a building when 
taken from above, as is usual, produces an efiect 
resembling what is popularly known as a bird’s- 
eye view; but the representations of parallel 
lines do not approach one another, as in per- 
spective. As the name imports, equab objects 
are shown of the same size in all parts of the 
di’awing. 

Farish, Isometrical Ferspectwe^ 8vo., Cam- 
bridge, 1820 ; Jopling, Practice of Isometrical Per- 
spectivcy London, 1835; Sop with, Treatise on 
Isometrical Drawing^ London, 1834 ; Church, 
Elements of De.scriptim Geometry; Miller, 
ments of Descriptice Geometry^ London, 1878 ; 
Ocagne, Coitrs de geometrie descriptive et de 
geometrie injimtesimale^ Paris, ]S9() ; Watson, 
Course in Descripdive Geometry for the Use of 
Colleges and Scientific Schools^ London, 1880 ; 
Gillespie, Elements of Perpendicular Projection^ 
1897. 

PROJECTOR. (See Projection). 

PROJECTIJRE. The same as Projection, A. 

PROJET. The original design or scheme of 
a building. In the system of the School of 
Fine Arts at Paris, the projet is the first sketch 
of a design, portraying its specific character in 
outline or general terms, to be after developed 
in detail in the final study. 

PROMENADE. A place suitable for walk- 
ing for pleasure, as a sidewalk, a terrace, a 
portico, or mall, with a more or less elegant or 
attractive environment. 

PRONAOS. The open vestibule in the 
front of the naos or cella of a temple ; usually 
opposed to epinaos, but if the treasury or rear 
part of the temple is under consideration, the 
vestibule leading to this is sometimes called 
the pronaos to the treasury, though it remains 
the epinaos of the whole structure. 

PROPERTY" ROOM. The room in a theatre 
in which are kept the stage properties, such as 
costumes, furniture, or any other accessories of a 
dramatic performance. 

PROPORTION. In an architectural com- 
position, the relation of one part to another and 
to the whole, especially in respect to size and 
position ; the relative dimensions and arrange- 
ment of parts, as of a room in regard to its 
height, width, and length ; of a pavilion in re- 
gard to the whole facade; of a capital in regard 
to the shaft; of an entablature in regard to the 
column; or of the different members of the 
entablature in regard to one another. Good 
proportion in a design depends upon the relative 
importance given to its subdivisions, or the de- 
gree of subordination of its parts, not only in 
respect to dimensions, but in respect to com- 
parative emphasis of architectural treatment, 
according to the just value of each in the gen- 
eral scheme, and upon their mutual disposition, 
so as to secui'e harmony and balance by agree- 
able contrasts. Thus, in the proportions of the 
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classic column and its entablature, study of 
successive generations of great artists upon the 
problem iiiially brought the Greek orders to such 
perfection of proportion that they constituted a 
sensitive organism, which could not be varied 
in any essential particular without a shock to 
the whole system. , 

With tiie conviction that correct proportion 
in architecture, as in music, should be the result 
of some scientific method, rather than of artistic 
feeling alone, many attempts have been made to 
discover some aritli metical formula or geo- 
riietrical figure of such properties that, when 
applied to an architectural composition, the 
proper relative dimensions of its parts, and 
their proper harmonic relations to the 
whole, migl] t be determined and proved. 
Among these attempts, those of Viollet-le- 
Piie have been pursued with more sympa- 
thy tor purely artistic conditions than the 
rest, and with more diligence and ingenu- 
ity. Like Cresy and Hay, he based his 
somewhat em- 


But while beauty, in line and mass, may some- 
times seem to be curiously confirmed ly such 
tests as these, it may be doiddtul, wb ether it 
can be created by them ; for elasticity, life, and 
freedom seem to be tlie essential qualities of 
true art. — Henry Van B^runt. 

PROPOSAL. In building, tlie oflbr made 
by a contractor to furnisli certain material and 
labour at a certain price. 

PROPYLiEA ; PROPYLAIA (IlparrvXata ; 
also occasionally in the singular, IlpoTriAatoe ; 


investi- 
gations on a 
geometrical fig- 
ure ; and, as- 
suming the 
triangle, or ver- 
tical pyramidal 
section, to he 
the expression 
of stability, he 

persuaded himself that in the 
equilateral triangle, the isosceles 
right-angled triangle, and the tri- 
angle of which the base has 4 parts 
and the vertical 2^- parts, were 
concealed the time generative prin- 
ciples of proportion. In his 
Entretiens and Dldionnaire Rai- 
sonni, he published dia, grams show- 
ing the application of these figures 
to various monuments of Egypt, 

Greece, Rome, and the Middle 
Ages, w^hose proportions had long 
challenged the admiration of man- 
kind; taking care, however, that 
plications should not be made in a spirit so 
mathematical and uncompromising as to prevent 
the artistic instinct from correcting the results 
in certain details, especially where such correc- 
tions were obviously needed, in view of the 
phenomena of perspective. These experiments 
exhibit many coincidences so remarkable, as to 
make it appear that the dimensions and details 
of each of these monuments have indeed certain 
mutual harmonic relations, resulting in general 
harmonic unity, dependent on some other laws 
than those of statics, and established on some 
definite principles which had protected them 
from the aberrations of caprice, taste, or accident. 
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rRoPYLAiA OF Acropolis AT Athens. 

The clotted lines show steps which were probably absent in (‘lassical times. The, 
path through the middle seems to have been koint oi)en for beasts of burden. 
The three columns on each side of tliis path are Ionic : all the rest of the build- 
ins' is Doric. The little building' on the right is the Ionic temple of the Wing- 
less Victory, 

these ap- ] strictly the space before the gate), TIic name 
used by the Greeks to designate a porch or en- 
trance of architectural importance ; such as the 
one at Corinth, mentioned by Pausanias (IL, 3), 
the one at the sanctuary of iEsculapius at Ejii- 
dautus, the two leading into the sacred precinct 
at Eleusis. By ancient writers, the name is ap- 
plied almost exclusively to the building which 
marked the principal entrance to the Acropolis 
of Athens. It was a structure of singular beauty 
and originality, built of Peiitelic marble at tlie 
time of Pericles, from the designs of the archi- 
tect Mnesicles. It was begun 437 b.c,, and 
was provisionally completed five years later, 
although the original intentions of its architect 
' .' 2$4 , 


PEOPYtiABA : ■ PBOSOBNIUM 




were never fnllj carried out. Its central portion 
eontained the portal proper, a wall pierced 
by five openings, of which that in the middle 
was wide enough to permit the passage of chari- 
ots, the others being for pedestrians only. These 
openings were provided with gates. Facing the 
open area of the Acro|:)olis, to the eastward of this 
wall, was a Doric hexastyle portico of admirable 
proportions, but with a central intercolumnia- 
tioii, which, for the same reason as the middle 
doorway, was of unusual width. To the west- 
ward of the wall contaiTiing the gates, and 
therefore before, or outside of it, w-as a covered 
hall, wailed on three sides, the marble roof of 
which, so greatly admired by Pausanius (I., 22), 
was carried by six Ionic columns of great beauty, 
arranged in t’wo rows, between which ran the 
roadway leading to the central entrance. The 


The chief work especially devoted to the build- 
ing is Bohn’s Die Fropi/hten der Akropolis zii 
Athen, 1882, with complete drawings and citation 
of earlier authorities. Dr. Doipfeld’s masterly 
discussion of the original plan of Mnesicies, and 
of the modifications which it underwent in execu- 
tion, will be found in MiUheAhiiigen der deiitschen 
archeologisches InstUuts zu Atium (1885), pp. 
38-56 and 181-144. His argument is gDeii in 
Miss Harrison’s Ancient Athens, and in Frazer’s 
Ptxmanias, Yol. II., p. 250. The drawings of tlie 
Propylaia in Penrose’s Principles of Atheniun Ar- 
chitectxire are of great accuracy. An excellent 
account of the structure, with plans and elevations, 
may be found in Baumeister’s Denkmdler der Mas- 
sischen AUertums,j pp. 1414-1422. 

■ — Frank Miles Day. 

PROPYLON. In ancient Egyptian archi- 
tecture, a monumental gateway, preceding the 
main gateway (see Pylon) to a temple or sacred 




western front of this hall was formed by a por- 
tico similar to the one wdiich faced eastward on 
the Acropolis. To the north and south of this 
portico, and at right angles with it, were smaller 
porticoes, of three columns in antis, the northern 
one of which had behind it a nearly square cham- 
ber, which was probably the room containing 
the pictures described by Pausanius (L, 22), and 
now frequently called the ‘pinahotheke^ or pic- 
ture gallery. 

This building belongs to the highest type of 
Athenian architecture. In ancient times, just 
as to-day, it was esteemed a work of equal in- 
terest and importance with the Parthenon itself. 
The structure seems to have remained nearly as 
Mnesicies left it, until about the year^ 1656, 
when an explosion of gunpowder caused its par- 
tial destruction. Even in spite of such an 
accident and the subsequent neglect of almost 
two centuries, the greater part of the building 
is still standing. 
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enclosure. The isolated masses of masonry 
on both sides of the passage were built in the 
Egyptian manner, with battering faces, so that 
the whole was of the general form of a truncated 
pyramid, the 'whole being crowned with a mas- 
sive cavetto cornice ; or in some cases, the gate- 
way was flanked by two solid and unpierced 
masses of buildings of that form, as in the 
pylon itself. These stood singly, or in a series 
of several, before the actual entrance or pylon 
of the temple, in order that the approach should 
be invested with dignity and ceremony. 

PROSCENIUM. The platform or logelon 
of an ancient Greek theatre, upon which the 
actors enacted their parts, in front of tlie rear 
wall, which was treated like a facade forming the 
background, the slmie. It corresponds with the 
modern stage and the Roman pvliyitnm. In 
the modern theatre, that part of the house 
which lies between the curtain and the orchestra, 
including generally the proscenium arch. 
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,■ PHOTO-IONIC.' Of a style apparently in- 
troductory to the Ionic style ; said of any build- 
ing or feature of a building which is considered 
to have contributed anything toward its evolu- 
tion, as the footings of the columns of Nintu ch 
in relation to the Ionic base, the Assyrian helix 
to the Ionic volute, the cbaractta'istic Oriental 
lintel of palm timber to the Greek epistyle', e'tc. 
The capital discovered by tlie American ai’('li;e™ 
ologists at Assos in Asia Minor is an exc('llent 
example of Proto-Ionic style. (See Ionic ; Gre- 
cian Architecture.) 



Tomb with Columns at Beni-Hassan, ISubia. 


PB08GENIUM ARCH 

PROSCBNIITM' ARCH. ' 'A. In a theatre 
or similar building, the arch above the opening 
in the proscenium wall, at the front of tlie stage. 
In the United States, as usually constructed, the 
arch is a relieving arch above a lintel composed 
of iron beams ; hence, - — 

B. The imitation arch formed by means of 
furring, or tlie like, beneath such a lintel; the 
Opel dug, of whatever form, which allows the 
performance to be seen by the audience. 

PROSCENIUM BOX. In a theatre, or 
similar building, a box in or near the proscenium, 
as distinguished from 
those more removed from 
the stage. 

PROSCENIUM 
WALL. In a tjieatre, 
or similar building, the 
wall separating the stage 
and the auditorium; 
usually of masonry and 
very solid. It is in this 
w^all that the proscenium 
arch is opened. 

PROSTAS. An ante- 
chamber; a vestibule ; ac- 
cording to Vitruvius, the 
portion of the front of a 
temple included between 
the ant£e or parastades 
of a portico in antis. 

PROSTASIS. That 
which is put before a 
place to conceal it ; a 
screen. 

PROSTOON. Same 
as Portico. 

PROSTYLE. In 

Greek architecture, having a columnar portico 
in front, and not on the sides or rear. (See 
Amphiprostyle ; Columnar Architecture.) 

PROSTYLOS. A prostyle building (Vitru- 
vius).' ■ : . ■ ■ 

PROTHESIS. In church buildings of the 
Greek Church, a Chapel immediately connected, 
generally on the north side of the bema. (Com- 
pare Parabema.) 

PROTHYRID; PROTHYRIS. Same as 
Ancon (Vitruvius, IV., 6). 

PROTHYRON; FROTH YRUM. In Greek, 
something before tlie door. It is stated by 
Vitruvius (VL, 10) that the Greeks used the 
term for a vestibule, but the Latin writers for 
a railing, or perhaps for the gate itself, like the 
Greek word Atd(9vpa. Commonly used in the 
plural, prothyra. 

PROTO-DORIC. Of a style apparently in- 
troductory to the Doric style; said of any 
building or feature of a building which is con- 
sidered to have contributed anything toward its 
evolution, as the Proto-Doric columns of the 
tomb at Beni-Hassan in Egypt. 
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PROTRACTOR. A flat, generally semicir- 
cular, piece of metal, paper, celluloid, or the like, 
upon whose perimeter are marked the degrees of 
the circle, for use in laying oflhiny desired angle at- 
any given point in a drawing. In some cases a 
pivoted arm is attached for ruling the required line. 

PROUT, SAMUEL ; wmter colour painter ; 
b. Sept. 17, 1783 (at Plymouth, England); d. 
Feb. 10, 1832. 

He assisted John Britton (see Britton, John) 
in his topographical wwk, and was also em- 
ployed by the publisher Ackerman. In 1818 
went to Normandy and began the water (‘olour 
drawings of picturestpie architecture whic'h are 
well knowm. In 1824 he visitetl Venice and 
afterward Germany. Among his |>ublish(Ml vol- 
umes of lithographed drawings of architectural 
subjects are sketches made in France and Ger- 
many (1833) ; sketches in France, Switzerlaml, 
and Italy (1839) ; all are of singular fidelity to 
the general aspect and character of the monu- 
ments represented, although the appearance of 
picturesque nideness is exaggerated. 

Redgrave, Dictionary of Artists, 
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■■ PROVES. (See Broebes.) 

PR YTAHEIIJM. In ail ancient Greek 
the hall in which the magistrates took their 
meals in state at the public charge, received 
foreign embassies, entertained strangers of dis- 
tinction, honoured citizens of high public merit, 
and in general exercised the rites of official hos- 
pitality. It was consecrated to Vesta, and in 
her honour a perpetual fire wms maintained in 
it, which, in the colonies, was originally brought 
from the famous Prytaneium of Athens, the 
mother city. — H. V. B. 

PSETJDISOBOMUM. In ancient masonry, 
composed of layers or courses alternately thick 
and thin (Vitruvius, II., 8). (See Isodomum.) 

PSEUBOCLASSIC ARCHITECTITRB. 
That phase of neoclassic architecture wffiich 
marked the most stilted period of post Eenais- 
sance art, when, under the influence of Vitruvius’ 
writings and those of his modern disciples, the 


most formal imitation of Roman «architecture 
prevailed, and it was the aim to revive the whole 
art of Rome. (See Neoclassic Architecture.) 

— W. P. P. L. 

PSEUDO-DIPTERAL. In classical archi- 
tecture, having an arrangement of columns 
similar to dipteral, but with tlie essential differ- 
ence of the omission of the inner row, thus 
leaving a wide x>assage around the cella. 

PSEUDO-DIPTEROS. A pseudo-dipteral 
building (Vitruvius). 

PSEUDO-PERIPTERAL. In classic archi- 
tecture, having a portico in front or with porti- 
coes in front and rear, but with the columns on 
the sides engaged in the walls instead of stand- 
ing free, as, in the case of Greek temples, that 
of Olympian Zeus at Girgenti, ruins of the 
ancient Akragas, or the nine-columned edifice 
at Pmsturn, or, in tlie cases of Roman temples, 
that of Fortuna Virilis at Rome, or of the Maison 
Carr6e at Nimes, 

PSEUDO-PROSTYLE, In classic archi- 
tecture, prostyle, but without a proper pronaos, 
the columns of the portico being set less than the 
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width of an intercolumniation from the front 
wall, or being actually engaged in it. 

PTEROMA. . In classic architecture, the 
passage along the side of the cella of a temple 
or other building, referring generally to the 
space behind its screen of columns, or pteroii. 
In modern practice, often used for this space 
on the front and rear as well as at the sides. 

PTERON. In classic architecture, that which 
forms a side or fiank, as the row’ of columns 
along the side of a temple, or the side wall 
itself. 

PUDDLE (n.). Same as Puddling, B, 

PUDDLING*. A. The act of filling a cav- 
ity wdth clay mixed w'ith w^ater, wntii or with- 
out sand, ami rammed or tamped in successive 
layers to a certain condition of solidity, espe- 
cially to prevent the infiltration of w’ater, as 
behind sheet piling in a cofferdam, against the 
hack of a retaining wall, etc. 

B. The material 
used in such opera- 
tions. 

p XJ D S B Y 
HUGH; bishop. ’ 
He w’as Bishop 
of Durham from 
1153 to 1194, and 
built the unique 
chapel called the 
Galilee at the west- 
ern end of that 
cathedral, an inter- 
esting specimen of 
late Norman archi- 
tecture, erected for 
the use of wminen, 
wdio had been 
hitherto excluded from the church. It w’as 
altered in the early English and perpendicular 
periods. 

PUEBLO. In Spanish, a town or village ; 
especially in the United States, an Indian vil- 
lage (and its inhabitants) of the Southwest, — 
Arizona and New Mexico. Village Indians have 
existed in many parts of the United States ; in- 
deed, except that their communal houses w’ore 
of frailer material, and perished as soon as they 
were ahandoned, the Indians of the more east- 
ern parts of the country and of the northwest 
coast were as com 2 )lete]y settled in communitic.'s 
as those of the so-called Pueblos. (See the fol- 
lowing titles.) 

PUEBLO ARCHITECTURE. That of 
those American Indians who arc called Pueldo 
Indians, Pueblos, or Puebloans. (See Pueblo ; 
Pueblo House.) 

PUEBLO HOUSE. A communal dwelling 
of the village Indians called Pueblos. (See Pu- 
eblo.) These houses were, and still are, built 
of stone, adobe, jacal, etc., sometimes on the 
mesas, or tops of clifflike hills ; sometimes in 
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■ . PUIBLO HOUSE .. 

clefts or hollows of the cliff lace ; sometimes ex- 
cavatal in the solid material of the cliti*; some- 
times on a plain or in a valley. In this article 
it is proposed to treat only those which are 
built independently of natural aid, reference 
being made under Communal Dwelling to other 
types. , . . 

The Pueblo dwellings consist of a group of 
flat-roofed chainbers comlDiiied in a single struc- 
ture that resembles a pile of receding packing 
cases. Several of these piles, with spaces and 
courts between, form a village. These villages 
were not absolutely permanent, but were fre- 
quently abandoned, and others built elsewhere, 
though in some instances the same site has been 
built on for centuries. Ruins of these communal 
dwellings extend northward in an ever narrow- 
ing region as far as the 40th parallel, and the 
known area dwindles to a mere point along Green 
River. Southward it widens, to embrace nearly 
the whole of Arizona and New Mexico, and scat- 
teringly vanishes in the uncertain knowledge we 
have of northern Mexico. Within this immense 
tract permanent communal dwellings were built 
almost everywhere, on plain and mountain slope, 
in valleys and canons, and even in the bottom of 
the Grand Canon of the Colorado. Single houses 
are common, but the majority are buildings of 
a semifortress type : lower stories without en- 
trance on the ground, and terraced upper stories 
reached by ladders easily removed. There was 
also, sometimes, a defensive wall. Before the 
acquisition of horse and gun, assault on one of 
these strongholds by predatoiy tribes or by a 
neighbouring community was difficult. 

The inhabited dwellings of to-day consist, as 
<lid the ruins, of numerous rooms built in juxta- 
position, or superimposed, the upper opening 
on terraces formed by the roofs of those below. 
There is generally no prearranged plan. The 
beginning is in one or two single-room struc- 
tures, to which others are added as required. 
This seems to have been a frequent method, 
even in many of the elaborate buildings of the 
Mayas and the Aztecs. Formerly the ground- 
floor rooms in Arizona and New Mexico were 
entered only by a hatchway in the roof, a 
method still in vogue at Oraibe, which, with 
the other towns of the Moki, exhibits the near- 
est approach to pre-Columbian conditions. Fre- 
quently the house group formed a barrier around 
a court opening to southward, the rear wall in- 
surmountable, and without entrance, the houses 
being terraced down inside to the court, and 
this protected by a defensive wall or a line of 
one-story buildings. Fortresses of this kind are 
seen in the ruins in Chaco Canon, in northwest- 
ern New Mexico, and at other places. The 
court was always a feature, and is so still. It 
generally has one end closed, or at least entered 
through a covered way or passage beneath build- 
ings. Where adobe was not used the building 
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material was stone slabs, usually sandstone. 
The arid nature of the country not only com- 
pelled the use of other materials than wood, but 
supplied these materials, ready to hand in pro- 
fusion in the disintegrating cliffis and in the 
enormous reaches of argillaceous soil. 

The Moki, in building, fixes the four ('orneis 
by placing at each a j)rayer leatlnn’ mulm* a 
stone. A doorway is marked by pbu'ing huul 
on each side of it. Other ceremonic's au' jk'v- 
formed before the dwelling is occujiied. Tlie 
avails are of the usual stone slabs, roughly 
squared, and uiised to a lieiglit of 6 to 8 ieet. 
They are generally plastered inside and out 
with adobe mortar, and the inside is furtlier 
finished by a coat of whitewash. This wash 
is sometimes applied outside as well. At the 
pueblo of Ziifii, and throughout the Rio Grande 
valley, adobe is largely used as building mate- 
rial, but at the Moki towns the material is 
almost exclusively stone. Doorways were orig- 
inally of the notehed variety (see Notched 
Doorway, under Doorway), where they opened 
on a roof, and there were batcliways through 
the roof, as mentioned j but now, in Ziihi and 
the Rio Grande pueblos, and even in most of the 
Moki towns, there are cominoiily entrances on 
the ground. Formerly blankets or curtains 
formed the only doors, but now tliere are 
wooden doors hung to wooden frames, tlu' doors 
being usually merely boards roughly nailed to- 
gether. The Moki use lTe<juently the old 
wooden latch with the string running thiongh 
a hole in the door. On one side of the frame 
an opening a few inches square is left, through 
which the door may be securely proj)ped inside, 
and the hole then plastered up till the return 
of the owner. Frequently the sill is raised a 
foot or more, wdiile over the top is ol’ten an 
open transom, probably a smoke outlet. Win- 
dows were rectangular openings, barely difler- 
entiated from doors. No glazed windows 
existed until modern times, though mica and 
selenite were used early at the suggestion of 
the Spaniards, but only to a very limited ex- 
tent. Small windows are now glazed to some 
extent in all the pueblos. At Ziini there are 
also hatchways in the roof used as skylights. 
The masonry work is usually done by w'omen, 
though the stones fire brought by the men. A 
woman will sometimes work singly and alone 
in a desultoiy way that almost escapes observa- 
tion, as no tools are used. Plumb line, lev<d, 
and square w’‘ere apparently not knowm to abo- 
riginal America. The hand w^as tlie trowel 
and the thumb was the rule j yet some of the 
angles and corners are quite regular, and appear 
to be vertical. 

North of the Maya region the roof was always 
what may be called typical American construc- 
tion, because it was used in principle by widely 
different tribes: The principle was simply a 
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support of boughs or poles, which were finally 
covered with earth. In the Pueblo construe- 
tioii tree trunks without bark and 6 or 7 inches 
diameter are laid across the tops of the walls. 
Outer ends when too long are permitted to pro- 
ject beyond the walls, sometimes being finished 
into a kind of portico. Bmaller poles are laid 
across the first, somewhat separated, and then 
comes a layer of slender willows or reeds, with 
next a layer of twigs or grass, though in some 
old buildings the grass was omitted. In one 
of the Chaco ruins thin, narrow, split boards 
took the place of the layer of small poles. On 
the grass layer a quantity of adobe mortar is 
spread, and then earth laid on and trodden 
down. The final finish is another layer of 
adobe mortar. Sufficient slope is given to carry 
off water, but not enough to create a current 
that would injure the surface. The walls are 
built up to the level of the top of the roof, and 
frequently somewhat above it, and a coping of 
thin slabs put on with their outer edges flush 
with the wall face. Through this parapet out- 
lets are made for the rain, and drains are put 
in to carry the water clear of the w^alls. In the 
ordinary storms of the arid region these roofs 
answer well, but continued wet weather satu- 
rates them and causes dripping inside. Floors 
are constructed in the same way, the floor of 
one chamber being the roof of the one under it. 

There are no stairways within, all mounting 
being done outside by ladders and by steps 
built on end projections of walls. The ladders 
are easy for the inhabitants, who go up and 
down, even with a load, without touching the 
sides or the rungs with their hands, and the 
dogs find no barrier in them, running over 
the roofs at will. The original ladder, used 
also by other tribes, was a notched log. There 
was, too, another form made of a Y-shaped 
tree or branch. Present ladders are similar to 
our ordinary kind, except that they have very 
long ends rising above, and held together by 
crosspieces. Floors are sometimes paved with 
irregular slabs of sandstone, and this feature 
has been noted in very old ruins. When of 
adobe the floor is kept in repair by occasional 
applications of very thin adobe mortar, but moc- 
casined feet do not injure it much. A hole is 
left at one corner or one side of the chamber 
for a chimney, which is a modern affair, having 
been unknown before the appearance of the 
Spaniards. The chimney top is stone, adobe, 
or broken earthen pots placed one above the 
other. Within there is a hood across the 
corner built of sticks plastered with adobe, 
which begins about 4 feet above the floor where 
the hearth is laid. A mat of reeds or a slab 
of sandstone forms the covering for the hatch- 
way, when necessary, and in cold weather a 
sheepskin is frequently placed over the top of 
the chimney when the fire has died out, and 
233 


held there by a large stone. The end of a ter- 
race is often roofed over, forming a sort of 
porch, where cooking is frequently carried on, 
a fireplace being built in one corner. At Zuhi, 
the dome-shaped oven in use is often built on 
the roof. The house walls vary in thickness 
from 16 to 22 inches, but some of the old Avails 
were much thicker. The rooms are generally 
small, some used for baking being no more than 
7 X 10 feet; 12 x 14 feet Avoiild be a fair nr- 
erage. The interior height is barely 6 feet, and 
often less. In going southward rooms increase 
in size and in height. — F. S. Dellenbaugh. 

PTJGBT, PIERRE ; sculptor, architect, and 
painter; b. Oct. 31, 1622; d. Dec. 1, 1694. 

Puget was born at Marseilles (France). He 
was apprenticed to a shipbuilder, and Avas at 
first employed to decorate galleys. He came 
especially under the influence of Pietro da Oor- 
tona (see Berretini), Jean Bologne (see Bologne), 
Algardi (see Algardi), and Bernini (see Bernini). 
In 1655—1657 he made the famous caryatids 
of the portal of the H6tel de Ville at Toulon. 
In 1660 he settled in Genoa, where, among other 
AAmrks, he made the colossal statues of S. Sebas- 
tienand S. Ambrose in the church of the Carignan. 
His practice as an architect Avas considerable. 
About 1664 he was occupied AAdth the Arsenal, 
the Halle de la Poissonnerie^ the Ohcqyelle de 
V Hospice de la Oharite, and %\iq Portail des 
Chartreaux at Marseilles, and the Hdtel d Vle- 
gu illes at Aix, and with the decoration of galleys 
at Toulon. Some of these decorations of ships are 
in the Louvre. He is best known as a sculptor 
of full statues and groups. 

Lagrange, Pieire Puget ; Gonse, Sculpture FraU’- 
gaise; Bioux-Mailion, Pierre Puget^ Decor ateur. 

PITGG-IlsrG. A. Coarse mortar, or similar 
material, used to fill the spaces between beams, 
studs, and similar places, as in partitions and 
floors, intended to act as deafening. 

jB. The operation of filling with clay or 
puddle. 

PUGIN, AUGUSTUS ; architect and archae- 
ologist; b. 1762 (in France); d. Dec. 18, 1832. 

Pugin Avent to England during the French 
Revolution. He was educated at the Royal 
Academy and began to exhibit there in 1799. 
He was employed for over tAventy years in the 
office of John Nash (see Nash, J.). For Acker- 
man the publisher he illustrated Microcosm of 
London (1808-1811), Views in Islington and 
Pentonmlle (1813), etc. He published Speci- 
mens of Oothic Architecture: selected from 
Various Ancient Edifices in England (Lon- 
don, 1821, 2 vols. 4to), Examples of Gothic 
Architecture (1831, 2 vols. 4to), Gothic Orna- 
ments (London, 1831, 1 vol. folio) ; with John 
Britton (see Britton, J.), Illustrations of Pub- 
lic Buildings in London (1825-1828, *2 vols. 
4to); with Le Keiix, Specimens of the Archi- 
tectural Antiquities of Normandy (London^ 
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18-27 1 vol. 4to), etc. These works laid the 
foundation for much that has been accomphshei 
in the revival of the Gothic style in England. 
Ifen-ev, EecoUections of A. .V. Wc4b!l Fiigf and 

AuqmmPwjin; Eedgrave, Djetionarj; of Arti^U. 

PUGIN, AUGUSTUS NORTHMORB 

WELBY 3 arcliitect and designer; a 

He was tauglit to draw by liis father, xiugus- 
tus Pugin (see Pugin, A.), and was, like 
enthusiastic admirer of medieval art. At the 
ao-e of fifteen lie was employed to make designs 
fmAixrniture and goidsmith’s work. At the age 
of twenty he took up the study of architecture, 
and interested himself in stained glass, metal 
work, embroidery, and the like. Pie built many 
Catholic churches and the cathedral in ^mt 
George’s Fields, London. At Ramsgate, Eng- 
land, he built much; and he worked on the 
houses of Parliamexit under Sir Charles harry 
(see Barrv, Sir C.). He published Contrasts, 
a Parallel between the 2foMe Edifices of the 
Fourteenth and Fifteenth Centuries and the 
Present Day (1836, 1 vol. 4to) ; The Present 
State of Ecclesiastical Architecture m Eng- 
land (1843, 1 vol. 8vo); Design for Iron and 
Brass TForfc in the Style of the AT. and 
XVI. Centuries (1836, 1 vol. 4to); Details 
of Ancient Timber Douses of the. Fifteenth 
and Sixteenth Centuries (1836, 1 vol._4to); 
The True Principles of Pointed or Christian 
Architecture (1841,1vol. 4to); 

Ecclesiastical Ornament and Costume (1648, 

1 vol. 4 to). 

irerrey, Recollections of A. Welhy y 

Eedgrave, Dictionary of xirtists ; Avery Architec- 
tural Library Catalogue, 

PUG PILE. (See under Pile.) 

PULL. A fixture to be grasped by the 
hand, and to receive the fingers in opening or 
shutting a door, shutter, or drawer. Generally 
used in composition, as door pull. 

PULLEY. In architectural practice, the 
simplest form of wheel with a grooved or hob 
lowed surface; used especially to* receive the 
cord or chain which supports at one end the 
counterpoise of a vertically sliding sash, and is 
secured at the other end to the sash itself. 

PULLEY CASE. (See Cased Frame, under 
Frame, I.) 

PULLEY MORTICE; STILE. (See under 
Mortice; Stile; also Cased Frame, under Frame, 
I) ‘ 

PULPIT. A stand, especially an enclosed 
stand, prepared for a speaker, generally limited 
to such a stand in or attached to a church. The 
pulpit is especially the place for the preacher of 
the sermon, as distinguished from the officiant 
who reads the Gospel or the Epistle (see Ambo; 
Lectern; Reading Desk). 

Pulpits in the open air are sometimes built 
upon the church wall, as in the famous example 


PULPIT 

of the cathedral of Prato in Tuscany, the beau- 
tiful design of Donatello, and someftmes a 
separate platform, as was common m England 



Pulpit: S. Miniato, near Flop, kkce; Inl.aw of 
Black and White Marble; Design Prob- 
ably op 12th Century. 

during the sixteenth and seventeenth ^centuries. 
In the interior of a church the pulpit may be 



Pulpit: Entrance prom Stairway in the 
' Wall, Beaulieu, PUnts ; c. 1260. 

on one side, as is most common in Roman 
Catholic churches, or at the end directly oppo- 
site the audience, and connected in some way 
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with the readin^^ desk, as is most common in 
Protestant churches. In the former case the 
pulpit is commonly built upon one of the pillars 
Ijetweeii the naye and the north aisle, and these 
are often of extraordinary richness and beauty, 
such as the beautiful marble one at S. Croce in 
Florence, and the richly carved wooden pulpits 
in the churches of Belgium. When snch pul- 
pits are entirely independent of the structure, 


and stand on columns as at Siena cathedral, 
in the Pisa baptistery, or S. Lorenzo at Florence, 
they may be still more magnificent in design 
and still richer in sculpture. The pulpit at the 
end of the church, and facing the audience as 
they are seated, is often in Great Britain, until 
recent times, a two-storied structure, the lower 
story being occupied as reading desk and the 
upper as the pulpit proper; or it had three 
stories, the lowermost story being occupied by 
the clerk, the second as a reading desk, and the 
third as the pulpit proper. In Congregational 
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PUNCHEON 

churches and some others, and especially in the 
United States in recent times, the pulpit is a 
large platform with a solid parapet in front, 
combined with a reading desk of some sort, aiicl 
is occupied by the clergyman throughout the 
service. 

PULVIHAR; PULVINATE, -ED (adj.). 
Rounded convexly, as a Cushion, or as in Pillow 
Work. 

PUMP (L). A 
mechanical appliance 
for lifting liquids. 
For raising water for 
purposes of water 
supply to buildings, 
many different forms 
of pumps are in use, 
such as ordinary 
suction, hand lift 
and force pumps, 
chain pumps, pumps 
driven by animal 
power, hot air and 
gas pumps, windmill 
and steam pumps, 
electric pumps, hy- 
draulic rams, water- 
wheels, and turbines. 
Steam and electric 
pumps are either of 
the rotary or the 
plunger type. (For 
electric pump, see 
Electric Appliances.) 

— w. p. a, 

PUMP (II,). A 
large timber set ver- 
tically under the wall 
or pier of a building 
which is to be lifted 
or altered in its lower 
parts. (See Shore ; 
Shoring.) 

PUMP ROOM. 
In England, in con- 
nection with a min- 
eral spring, a room 
in which the waters 
are drunk ; it is 
sometimes an open 
pavilion, and sometimes, as in the famous ex- 
ample at Bath, an assembly room of a more or 
less monumental character. (Compare Kursaal.) 

PUNCHED WORK. Same as Pounced 
Work. 

PUNCHEON. In carpentry, a short piece 
of timber, especially : — 

A. In framing, a stud, queen post, or the like, 
and which is unusually short for its thickness. 

A piece of split timber, as a slab or hewn 
plank roughly dressed as by the adze, snch as 
is used in the absence of sawed boards. 
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Pulpit: Church of S. Giovanni Pistoia; c. 1270. 
The sculi>tures by MccolO Pisano or his pupils. 








' ■ PUNTELLIS 

PUNTBLLIS, DE. (See Poiitelli, Baccio.) 

PURPIaED. Oraameuted witli a fine clecora- 
tioii like lace work or embroidery, especially as 
applied to borders or margins. The term is 
transferred to any iaeelike effect in stone or 
wood'work, as in tabernacles and shrines, treated 
profusely with miniature pinnacles, finials, but- 
tresses, and tracery, ' 

PURLIN. In carpentry, a horizontal timber 
laid across the principal rafters or trusses to 
support the jack rafters. 

PURLIN BRACE and other compounds. 
(See the special nouns.) 

PUSH BUTTON. (See Electrical Appli- 
ances.) 



Pulpit of Oak: Fotherixgay Church, North- 
amptonshire; A.D. 1440. 

PUT LOG. In scafibidiiig, for building 
walls of masonry, one of the horizontal pieces of 
timber four or five feet long, set at right angles 
with the wail, and bearing on it at one end, 
wdiile the other rests upon the ledges or ledger- 
boards which form part of the upright temporary 
framework of the seafibkl or stage; upon the 
put logs are laid the fioor planks upon which 
the masons work until they have carried the 
wall out of reach, wdien a new line of put logs 
is laid at a higher level. (Called also put lock.) 

— H. V. B. 

PUT LOG HOLE. One of a horizontal 
series of holes left by the masons in a wall to 
receive the wail ends of put logs. These holes 
are supposed to be filled up when the scaffolding 
is removed ; but in many brick buildings of Italy 
they remain open, and their dark checker adds 
to the picturesque effect of the plain, square 
campanili. 


PUTTY’ 


PUTTY, xi. A plastic composition made 
of w'hiting and linseed oil, sometimes mixed wdtli 



Pulpit: External, Adjoining Doorway of 
Baptistery, Pistoia; c. 1350. 


a small amount of white lead, wmrked together 
until it has a tough pasty consistency ; in this 
state it is used by glaziers in setting panes of 
glass ill the frames of windows, and by painters 
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ia filling or stopping accidental holes and cracks 
ill -woodwork preliminaiy to painting it. It has 
the quality of growing hard by exposure, and of 
not shrinking. A composition of this sort is 
sonietimes used in decoration after it has been 
formed in moulds into ornamental shapes fit to 


PYRAmus OF Gizeh : Plan of the Mouebn Condition of the Site. 

be glued to the surface of wooden panels or 
friezes. Such decorations are called putty or- 
nament. 

B. A mixture of gypsum and lime, used for 
the finishing coat of fine plastering. Usually 
called lime putty or plaster putty. 

PUVIS BE CHAVANNES, PIERRE; 
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Chamnnes; Buisson, B\ms de Chamnnes ; 
Kunstchronih ; Chronique des Arts, 

PYCNOSTYIiE. In classical architecture, 
according to the Vitruvian formula, having an 
intercolumniatiott less than that usually em- 
ployed, generally equal to one diameter and a half 
of the columns. (See Columnar Architecture.) 
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PYRAMID 


(Upper figure.) The three near Gizeh, seen 
from the southwest. The third pyramid, that of 
Menkaura, is in front next the second pyramid, that 
of Schefren, and the Great Pyramid, that of Cheops 
or Chufii, is the most distant and seems the lowest. 

(Lower figure.) That which marks the tomb of 


Cains Cestius outside the walls of Rome and close 
to the Porta Ostiensis, or gate which leads to Ostia. 
The casing is of white marble ; the mass of the 
building of solid rubble masonry in which is re- 
served a burial chamber once richly decorated. 
The height is given as 118 feet. 


PYLON 


PYRAMID 


PYLOM. Ill ancient Egyptian arcMtecture, 
the portal of a temple. Characteristically, it 
was composed of two lofty waU masses built in 
the usiial manner of the Egyptians, with batter- 
ing wall surfaces profusely covered with counter- 
sunk bas-reliefs and hieroglyphics, the doorway 
being a low^'er structure between these two 
masses. .(See Propyloii.) 

PYRAMID. Primarily, an Egyptian tomb 
of the w^ell-kiio wn shape, four-square at the base 
and tapering upward nearly to a point ; the term 
being Greek and signifying pointed like a flame 
of fire. In modern times any object of the same 
shape. A very small pyramid, especially w^hen 
terminating a structure, is called pjTamidiou 
(see that term and also Obelisk). 

The pyramids of Egypt are, in the first 
place, the tombs of kings. ■ The use of 
this type has been alleged to cease 
with, the 6th or 7th dynasty (3400 
or 3200 B.c.) ; but they exist of a 


have gained their great size from continual en- 
larging and recasing during a long reign ; but 
this is improbable- At the same time it is not 
clear how^ a pyramid, begun on a great scale 
during the author's life, could have been finished 
in case of his early death. 

The pyramids are mainly cairns, i.e. they are 
solid masses of stone, or of brick masonry ; but 





Fyhamid : Tomb of Caius Cestius at Rome. 


establishment, for all classes, of the grotto tomb 
during the Middle Empire. Even at a still 
later time the same form was used on a small 
scale for private persons. 

The royal pyramids are numerous ; but none 
have been made the subject of architectural 
study except the larger, which are also the more 
ancient buildings. That of Medum (probably 
4000 B.c.) seems to have been built upon and 
around a mastaba; bqt it was sheathed with 
masonry and brought to a pyramidal form. The 
great pyramids of Gizeh have been supposed to 
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each has a chamber or several chambers with 
long passages leading to them, which passages 
were always carefully concealed; while false 
passages exist, intended to deceive plunderers. 
The sarcophagus of a king was placed in the 
tomb chamber before this was built, and the 
superstructure carried on. 

The great pyramids were of the Kings Khufu, 
Khafra, and Menkaura (3969-3784 b.c. — 
Flinders Petrie). The latest very large one 
known to us is much less perfectly preseiwed; 
it is near the Fayum at the place called Illahun. 
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: PYEAMIDION 

A still later one, Irailt by Amenemhat III., at 
Hawara ill the Fayiim, was of brick, cased with 
limestone ; it enclosed a tomb chamber hollowed 
in a single block of quartzite and roofed by three 
blocks of the same material. This brings the 
history of the larger pyramids to the 12th 
dynasty and about 2600 b.g., and with this the 
now ascertained history of the more important 
royal tombs ceases. 

The pyramid form was used for tombal struc- 
tures elsewhere than in Egypt, such as the tomb 
of Gains Gestius built into the city wall of 
Rome. In modern times it has been indicated 
in tombs built against the walls of churches 
(but see Obelisk, B.). — R. S. 

PYRAMIDION. A small pyramid, espe- 
cially wiien completing a larger form, as the 
apex of an obelisk ; it was often sheathed with 
metal. 

PYTHIUS ; architect and sculptor. 

Vitruvius mentions Pythius as architect of 
the temple of Pallas Athena at Priene in Ionia, 
built about 329 b.c., and as one of the architects 
and sculptors employed on the Mausoleum at 
Halicarnassus in Caria, begun 348 b.c. He 
made the four-horse chariot with attendant 
figures which crowned the Mansoleinn. 

Vitruvius, ed. Marini ; Brunn, Geschichte der 
Grieckische n Eu nstler, 

Q 

QUAD. In the University of Oxford, a 
college court ; one of the large open spaces upon 
which front the college buildings, which enclose 
it on all four sides with usually one or two gate- 
ways of entrance. The term is extended to the 
few courts which are not completely enclosed. 
The term hardly extends to Cambridge, in which 
university the word Court is used. 

Tom Quad. A great court of Christ Church 
College (which see under College). 

QUADRANGLE. A rectangular or nearly 
rectangular court, usually large and surrounded 
by buildings of some importance, as in a college, 
a royal palace, or governmental building (see 
the abbreviated form, Quad). 

QUADREL. A square tile, or the like; a 
quarrel. 

QUADRIPARTITE. Made up of four; 
fourfold. Quadripartite vaulting is the com- 
monest form of groined and also of ribbed 
vaulting. 

QUANTITIES. (See Bill of Quantities.) 

QUARREL. A square or lozenge-shaped 
piece ot material. Especially a piece of glass 
of such a shape, set diagonally, as in a latticed 
sash. By extension the opening left or prepared 
for such a square, as in a window. 

QUARREL PANE. (See Quarrel.) 

QUARRY (L). (See Stone.) 

QUARRY (II.). Same as Quarrel. 
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QUATBBMBRB DB QUINCY 

QUARRY BED. (See under Bed ; see also 

Masonry.) 

QUARRY-FACED. Having a I’ough firce 
as if that obtained by splitting from the quarry ; 
said of stone. 

QUARTER. In British usage, same as 
Stud. 

QUARTER CUT. Same as Quarter-sawed. 

QUARTERED. (See Quarter-sawed.) 

QUARTER HOLLOW. A conca-ve mould- 
ing or cavetto, of which tlie traiisvei’se section 
is an arc of about ninety degrees ; the converse 
of a quarter round or ovolo. 

QUARTER PARTITION. ' Same as Stud 
Partition (which see, under Partition; see also 
Quarter). 

QUARTER ROUND. A convex moulding 
or ovolo, of which the transverse section is a 
quadrant, or approaches a quadrant ; the con- 
verse of a quarter hollow or cavetto. 

QUARTERS. Places for lodging taken col- 
lectively, or any one such place , es])ecia]ly : — 

A. One of soldiers of any rank : mere often 
used with regard to commissioned oliiiaa’s, as in 
such phrases as, ‘‘You vill hud the captain in 
his quarters.” 

B. The cabins of the negroes on a Soutlnaai 
plantation during the time of slavery, ami, to a 
certain extent, since the emancipation of the 
slaves, the term being applied rather to the 
whole colony or village of cabins than to any 
house or number of houses taken separately. 
(See Cabin.) 

QUARTER-SAWED. In lumber working, 
sawed into quarters longitudinally ; — said of a 
log so cut in preparation for the subsequent 
making of boards which are cut at 45° witli the 
first cuts, and hence more or less parallel with 
the medullary rays. By extension, boards cut 
in such a maimer or by any system of approxi- 
mately radial cuts. Boards so produced have a 
rich grain, especially in oak, wlicn it is (tailed 
the silver grain, and are less subject to shrinkage 
and warping. 

QUARTZ. Crystalline silica. A hard, 
brittle mineral breaking with a glasslike frac- 
ture, and usually transparent to translucent, ami 
colourless, or of a white, pink, and amethystine 
hue. — a P. M. 

QUATREFOIL. (Sect Foil.) 

QUATREMERE DE QUINCY, AN- 
TOINE CHRYSOSTOME; andneologist and 
writer on art: b. 1755 (at Paris); d. 1850. 

In 1785 he won the prize of the AcaMmie 
de$ Inscriptions et Belles-lettres (Paris) by 
an essay on the influence of Egyptian upon 
Greek art. In 1791 he was elected to the 
AssembUe legislative. In 1824 he was made 
dramatic censor and professor of archmology at 
the Cabinet des Antiquvtes of the Bibliothi^que 
Nationale (Paris). He published many works 
on archseology and art. Among the most im- 
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: ;QUATTRO' CENTO , 

portant are Canova et ses Ouvmges,etQ. (Paris, 
1834, 8?o); De r Architecture eon- 

sideree clans son origlne . . . 'et conipa^ree sous 
les mimss rappo^^ts cl V Architecture Grecque 
(Paris, 1803, 4to) ; Dictiomiccire historique 

Architecture, etc., at first forming part of 
the E?icyclopedie M4thocliciiie, and published 
separately in 1832 (2 vols. 4to) ; Histoire cle 
la vie et des ouvrages des q)I'us ceWrres arcM- 
tectes, Oil VArt de la Sculpture antique con- 
sidere sous un nouveau point de vue (Paris, 
1815, folio) j des deux frontons 

du temqde cle 3f (nerve d Athhies (Paris, 1825, 
folio). 

Larousse, Dictiomiaire ; Vapereau, Diction- 
naire des Museum, Cata- 

log tie of Frinted Books, 

: QUATTROCENTO. In Italian, the fifteenth 
century, or, more strictly, the years which have 
fourteen in their number, viz. from 1400 to 
1499. (See Cinque Cento.) 

QUAY. A. The marginal space around or 
along the water front of a dock or still harbour, 
a river landing, a caiial, or the like, and gener- 
ally supported by retaining walls, paved, lighted, 
drained, and used for the loading, unloading, 
storage, and sliipment of merchandise. The 
quay of an iinportant port generally requires 
a large equipment of machines for unloading 
and handling cargo, storehouses for its care, 
and generally a system of railway tracks for 
the prompt reshipment of inland freights. 

In New York the quays are largely replaced 
by piers covered with sheds, for the receipt and 
temporary storage of goods, warehouses for local 
freights being built off the immediate water 
front. 

Quay walls, which must resist the pressure 
of the earth behind them, and of the weight of 
stnictures and goods upon them, vary with the 
conditions of each case. (See Foundation ; Re- 
taining Wall.) 

B, A jjermanent landing place or landing 
stage of any sort, as at the side of the tracks 
at a railway station. — W. R. Hutton. 

QUEEN. (See Slate.) 

QUEEN ANNE ARCHITECTURE. The 
architecture existing in England during the 
short reign of Anne, 1702 to 1714. The more 
important structures of the reign were gener- 
ally the completion of designs fixed in all of 
their parts before her accession, and but little 
that was monumental was begun in her time. 
Wren’s work upon Greenwich Hospital and 
Hampton Court was still going on, and he built 
many churches in London and elsewhere, of 
which S. Bride’s, Fleet Street, is a good ex- 
ample. The most elaborate single building 
begun in Anne’s reign was Blenheim, the pal- 
ace by Sir John Vanbrugh, built by the nation 
for the Duke of Marlborough. The buildings 
wLich are especially associated with the style 
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^ QUOIN 

are the minor country houses and many houses 
in the suburbs of London, built frec|uently of 
red brick, and characterized by sculpture in re- 
lief, moulded or carved in the same material. 
A certain picturesqueness of treatment, like a 
revival of Elizabethan, or even of medimval 
styles, ill mass, in sky line, and in such details 
as chimneys, gabies, and dormer -windows, is 
noticeable in these ; and, although all is on the 
same moderate scale, and nothing is very mas- 
sive or imposing, the style has considerable at- 
traction when ajiplied to dwelling bouses. It 
wms this character of the buildings of Anne’s 
reign which caused their acceptance by some 
architects of the years from 1865 to 1885, in 
England, as tyj^es for modern designing, and 
country bouses of this character were built in 
considerable numbers. A feeble imitation of 
these modern buildings was also attempted in 
the United States, but usually on a very small 
scale, and wuth such inappropriate materials as 
those used in the ordinary frame constructions. 

' — R. S. 

QUEEN CLOSER. (See Closer.) 

QUERCIA, GIACOMO DELLA. (See 
Giacomo Della Quercia.) 

QUESEYEAU. (See Coysevox.) 

QUESNEL, FRANCOIS; architect and 
painter. 

With Claude de Chastillon he made the plans 
of the hospital of S. Louis (Paris), which was 
built in 1607. Quesnel wtxs the author of the 
first geometrical plan of the city of Paris. 

Eauchal, Bictionnaire. 

QUESNOY. (See Duquesnoy.) 

QUINCUNX. An arrangement of five points, 
four of them being at the corners of a square, 
and the fifth in the centre. A quincunxial ar- 
rangement is a series of quincunxes forming 
collectively equally spaced points at the inter- 
sections of crossing diagonal lines, used espe- 
cially in tree planting and gardening. 

QUINTEPOIL. Same as Cinquefoil. (See 
Foil.) 

QUIRK. A. A piece taken out or set aside 
for some specific purpose, especially from one 
corner of a room or x>lot of ground. In some 
old English houses, and in the Hotel de Cluny, 
an enclosed vestibule projecting into the room, 
allowing of passage between two other rooms 
by cutting oft’ a corner. 

B, In English provincial use, a quarrel or 
lozenge of glass, 

G, A groove in a group of mouldings, as on 
either side of a countersunk or -flush bead in 
matched and beaded sheathing, or in a beaded 
angle or arris. (See also Quirk Moulding, un- 
der Moulding.) 

QUOIN. A. One stone helping to form the 
corner of a wall of masonry, especially when ac- 
centuated by a difference in the surface treat- 
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men t of the stones forming the corner from that 
of the rest of the wall mass ; one of the stones 
forming such a corner. 

B. A wedge to support and steady a stone ; 
a pinner. 

Rnstic Quoin. A quoin or corner treated 
with sunk joints, the fice of the quoins being 
generally roughened, and raised above the gen- 



Quoins of Cut Stoke pormtno the Angle of a 
Wall of Smaller Materials. 


eral surface of the masonry so as to form a con- 
trast with it and give an appearance of more or 
less rugged strength to the angles, corners, or 
reveals so treated. 

R A 

RABBET. A continuous small recess, gener- 
ally understood as having a right angle included 
between its sides, especially one whose sides 
enclose a relatively restricted area ; one formed 
by two planes very narrow as compared with 
their length, such as the small recess on a door 
frame, into which the edge of a door is made to 
fit, the recess of a brick jamb to receive a 
window frame, and the like. 

RABE, MARTIN FRIEDRICH ; architect; 
b. 1775; d. 1856 (at Berlin). 

From 1801 to 1804 he was employed on the 
Schloss at Weimar (Germany). In 1810 he 
was appointed professor at the Academy of 
Architecture in Berlin, and from 1829 to 1842 
was architect of the Schloss in Berlin. 

Bormann, Denkmaler von Berlin. 

RACQUET COURT. A court or area in 
which the game of racquet or racquets is played ; 
also written raqiiet and racket. (Compare 
Tennis Court, Fives Court.) 

RAD AND DAB. In England, a coarse 
substitute for brick Hogging between the studs 
or quarters of partitions ; formed of clay and 
ehopped straw hlied in upon a rough lathing. 
Also called rab and dab. 

RADIATING PRINCIPLE: In planning, 
a system used especially in prisons, and, some- 
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times, to a certain extent in hospitals, in wliicli, 
from a central guard room or administration 
building, galleries radiate in four or more direc- 
tions. (See Panopticon ; Prison.) 

RADULPHE (RAOUL) ; abbots and archi- 
tects. 

The name of several abbots of the monastery 
of Mont Saint-Miehel (France). Eadiilphe (L) 
built four pillars and the base of the tower, 
between 1048 and 1060. Radulphe (II.) built 
three bays of the nave and the poreli, between 
1160 and 1184. Eadulplie (HI.) (d. March 18, 
1218), continued the Merveille about 1212. 

H5richer-Bouet, Mont Saint-Mlchd. 

RAFFAELLO DA MONTELUFO ; sculp- 
tor ; b. 1505; d. 1557. 

A fragment of Monteiupo’s Autobiography is 
published by Gave (op. cit., Vol. III., 581), and 
translated by Perkins {Tusccm Scnlptor.% Yoh 
II., p. 72). Montelupo is best known as one 
of the chief assistants of Michelangelo Buonar- 
roti (see Buonarroti). He made, under his 
direction, the statue of S. Damiano in the new 
sacristy of S. Lorenzo in Florence (for the 
statue of S. Cosmo, see Giovanni MontovsoM). 
Feb. 27, 1542, he contracted to tinisli three 
statues for the tomb of Julius 11. , liy Mitdicl- 
angelo. He made several bas-reliefs for tlie 
Casa Santa at Loreto. Montelupo assisted 
Bandinelli in the com|)letion of the tomb of 
Leo X., at the church of S. Maria Sopra 
Minerva in Eome, and designed the monument 
of Baldassare Turini at tlie cathedral of Pescia. 
He assisted in defending the Gastello di S, 
Angelo during the siege of Rome in 1527. lie 
died at Orvieto while assisting Sanmicheli (see 
Saninicheli, M,), and Simone and Francesco 
Mosca in the construction of the altar of the 
Magi in the cathedral. 

Miintz, Benaissance ; Yasari, Milanesi ed. ; 
Perkins, Tnmm Sculptors ; Gaye, Ckirte.(jgio ; 
Fumi, II Duomo di OrvHo. 

RAFTER. A roof beam ; one of those 
which are set sloping, the lower end hearing on 
the wall plate, the u})per end on the ridge piece 
or its equivalent. 

Angle Rafter. In English usage, strictly the 
principal rafter under the hip rafter ; it carries 
the purlins, on which rest tlie jack rafters and 
hips. 

More commonly, in the United States, any 
rafter at the angle of a roof, whether principal 
or secondary. 

Auxiliary Rafter. In a truss, a rafter used 
to stiffen the principal rafter as by doubling it, 
or, as in a queen post truss, to go from the tie 
beam to the queen post, thus doubling the 
sloping chord of the truss in that place. 

Binding Rafter. A timber to support rafters 
at a point between the plate and the ridge. It 
may be a purlin. 
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: : : .rafter; plate .. 

Common Rafter. A rafter to which the 
roof sheathing is nailedj as distinguished from 
the main rafters or truss rafters, and from hip, 
valley, and other special rafters. In trussed 
roofs they are ordinarily carried by the purlins, 
and spaced 16 , 20 , or 24 inches on centres ; 
their scantling varies greatly according to the 
character of the roof. 

Compass Rafter. In an ornamental roof 
truss, or the framing of a gable, a rafter cut to 
a curve, either at both edges (inner and outer) 
or on the inside only. 

Crook Rafter. Same as Knee Rafter. 

Cushion Rafter. Same as Auxiliary Rafter. 

Jack Rafter. One reaching from the angle 
rafter to the ridge, and therefore short. 

Knee Rafter, One taking the place of a 
Knee, le. of a brace fitted into the angle 
between a principal rafter and the tie beam or 
collar beam. 

Kneeling Rafter. Same as Knee Rafter. 

Principal Rafter. The diagonal member of 
a roof truss or principal. 

RAFTER PLATE. (See Plate.) 

RAG WORK. Rough masonry built with 
undressed tlags or flat stones. 

RAIL. In carpentry, any horizontal member 
mortised or otherwise secured between or upon 
two posts, forming a frame or panel, as, first, 
in fencing, whether the closure is made by sev- 
eral parallel rails or by only two to give nailing 
to palings ; second, as a coping to a balustrade, 
when it is called a hand rail ; third, in panelling, 
doors, and the like, being the horizontal member 
of the frame in which the panels are set, the 
vertical members being the stiles. The rails of 
massive stone, elaborately sculptured, which form 
the ceremonial enclosures of ancient Buddhist 
topes, temples, etc., in India, are among the 
most characteristic and important features of 
Buddhist architecture. 

Clamp Rail. In carpenter work, a piece re- 
ceiving the ends of a number of boards in a 
piece of ceiling, a platform, trapdoor, or the like. 
The clamp usually has a groove rim along the 
edge into which the ends of the boards fit with 
tongues or tenons. In the United States, called 
more often Cleat or Batten. 

Frieze Hail. In a framed door or the like, 
that next below a frieze panel. 

Hanging Rail. In a door, window sash, or 
shutter, liung with hinges at the top or bottom, 
that rail to whi(di the hinges are attached. (See 
Hanging Stile, under Stile.) 

Lock Rail. In a framed door, that rail which 
comes nearest to the place for the lock, and, 
therefore, generally about three feet from the 
ground. 

Meeting Rail. (See under M.) 

RAILING. Primarily, any structure or 
member composed mainly of rails ; in common 
use, a parapet, enclosure or the like made with 
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slendej* bars and of no great size. Such a para- 
pet, whether consisting of balusters (see Balus- 
ter) or of a trellis of wire or laths, or of iron bars 
equal or nearly so in thickness, or parallel or 
nearly so, is called a railing, but the term does 
not commonly include balustrades or the like of 
stone. 

RAILWAY BUILBING. Any structure 
especially prepared for the business of a railroad 
or railway ; especially such a building as is of 
peculiar fashion and construction, as fit for that 
service only, or chiefly. (See Baggage Room ; 
D^pdt ; Engine House ; Round House ; Station ; 
Waiting Room.) Freight sheds and car sheds 
are not peculiar in design. 

In addition to these the central offices of rail- 
roads require a great number of rooms, wdiieli 
are contained in very large and costly buildings ; 
but these differ in no important respect from 
other large office buildings. There are, in some 
cities, hotels combined wdth terminal stations, 
but these, also, are merely ordinary hotels built 
between the car sheds and the street. 

RAIMOND (HAIMONDUS) ; architect. 

Raimond, mattre oeuvre of Carcassonne 
( France ), planned the cathedral of Lugo 
(Spain), and commenced its construction in 
1169. 

Bauchal , Diction na ire, 

RAINALDI, CARLO; architect; b. 1611; 
d. 1691. 

Carlo was a son of Girolamo Rainaldi (see 
Rainaldi, G). He was the leading architect of 
the great church of S. Agiiese, in the Piazza 
Navona, Rome. One of his best buildings, and 
a fine example of the baroque style, is the church 
of S. Maria, in Campitelli (1665). He also 
built the facade of the church of S. Andrea 
delle Valle (see Pietro Paolo Olivieri), and the 
twin churches of S. Maria de’ Miracoli and S. 
Maria di Monte Santo, in the Piazza del Po- 
polo (about 1662). All the works mentioned 
are in Rome. 

Giirlitt, GescMchte des Baroclcstiles in Ttalien; 
Ebe, Sjvlt-Eenaissance. ; Strack, BcmdenkmaleT 
Boms. 

RAINALDI, GIROLAMO; architect; b. 
1570 ; d. 1655. 

A pupil of Domenico Fontana (see Fontana, 
D). He was much employed as engineer, espe- 
cially in laying out the harbour of Fano (Italy). 
About 1623 he built the church of S. Luca at 
Bologna. Rainaldi was one of the many ar- 
chitects called upon to make designs for the 
facade of the church of S. Petronio (Bologna). 
He was also employed by the Farnese and Este 
families, at Parma, Modena, and Piacenza. He 
returned to Rome in 1650, and built the Pa- 
lazzo Pamfili, in the Piazza Navona. 

Gurlitt, GescMchte des Barochstiles in Italien; 
Ebe, Spdt-Benaissance. 
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RAINALDUS.,;', architect. ' , ' 

One of the architects of the cathedral of 
Pisa : the facade finished about 1100. 

RAINBRIUS (RANUCIUS) ; architect. 

He made the central window ot S. Sil- 
vestro ill Capite, Rome. Works ot his sons 
Nicolaus and Petrus are dated 1143 and 
1160.. 

RA.ISER. Same as Riser. 

RAISING. A, In the technical sense, the 
process of lifting a building, or part of a build- 
ing, by means of screws, the hydraulic press, 
or other mechanical appliances. The subject 
is treated at length under Shoring. 


RAM. A. A large weight for driving piles^ 

and the like. 

B, A machine for raising water. (See Hy- 
draulic Ram, below.) 

■ Hydraulic Ram. A median ical device, 
operating automatically, for raising a small 
quantity of water by utilizing tlie force ob- 
tained by the Ml of* a large body of water, 
the height to which the water is raised lieing 
often many times greater tlian the l*alL The 
water lifted may he eitlier from the same source 
which furnishes the power operating tlu' ma- 
chine, or from a different source, and the I'am 
is called either single or double-acting. The 




Rampaet carrying an Inner and an Outer Crenelated Parapet, allowing of Two Lines of 
Bowmen, etc. Walls of Pompeii, Campania, Italy; Probably c. 200 b.c. 


jB, Same as Rearing. 

RAISING PIBCB. In carpentry, a piece 
of timber like a wall plate. (See Bolster.) 

RAKB. Inclination or slope, as of a roof or 
of a fiight of steps in a staircase. ' (See Pitch.) 

RAKB ; RAKB OUT (v. t.). In masonry 
work to remove, as by scraping, the mortar joints 
at the face of the work to a slight depth, in or- 
der that they may he finished by pointing. In 
masonry intended to receive very heavy press- 
ure, such raking is done during, or immedi- 
ately after, the completion of the wall or pier, 
in order to relieve the outer edges of the stones 
or bricks from the subsequent strains which 
might otherwise cause the material to spall at 
the face. (See Point.) 
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raising power is given by the clastic reaction 
of a confined volume of air, which is compressed 
by the falling water. 

RAMBSSBUM. A group of l.)uildings in 
Egypt, among the ruins of Thebes, believed to 
serve as a memorial to Ramses (Raineses) IL, 
and including an enormous gateway with pylons, 
two great courts surrounded by colonnades, and 
one large hypostyle ball, with many smallm’ 
though still important rooms. 

RAMP. An inclined plane, as of a floor rising 
from a lower to a higher level, taking the place of 
steps ; specifically, a concave connecting sweep in 
a vertical plane, as on a coping or hand rail, where 
it turns from a sloping to a horizontal direction,, 
or rises from one level to a higher level. 
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RAMPART. ;■ A wall of defence.; In an- 
cient and medieval fortification, a wall of 
masonry, thick and solid enough to resist the 
ram or the pick for a long time, and to afford a 
broad platform on the top for the defenders; 
and high enough to give these a great advan- 
tage over the assailants; (see Battlement; 
Hoard; Machicolation; Parapet). In modern 
fortification, a bank of earth, showing grassed 
slopes to the assailant, but often faced with 
masonry below. The top of the ramp art is 
always faced with a parapet, which, in this 
sense, was crenelated before the use of gun- 
powder, then broken by embrasures, and finally 
left with a uniform horizontal top. 

RANCH ; RANCHB (from the Spanish 
Eancho). In the western United States, a 
tract of- grazing land, including also the house 
upon it; also an ordinary farm not devoted to 
stock raising. The forms rancho and ran- 
ch eria have also been used. — F. S. D. 

RANCHBRIA. A collection of herdsmen’s 
huts or an Indian village of a temporary nature 
ill the southwestern United States and Spanish 
America ; not applied to stone or adobe struc- 
tures of the Pueblo type, but to clusters of 
frailer shelters like those of the Gila Pimas. 
The term “ rancho ” had a similar application. 
-(See Ranch.) — F. S. D. 

RANCHO. (See Ranch ; Rancheria.) 

R ANCON V All or RANGITBVAIJX, JE- 
HAN; architect. 

A son or pupil of Henri Ranconval, malt^^e 
des oeuvres of the city of Metz (Lothringen, 
Germany). In 1468 he was architect of the 
cathedral, and about 1473 succeeded his father 
as maU 7 *e des oeuvres of the city of Metz. In 
1477 he designed the tower of La Miiette at 
the cathedral. In 1481 he commenced the 
church of S. Symphorien at Metz. 

Baiichai, Dictlonnaire. 

RANDLE BAR. An iron bar built into 
the jamb of an open fireplace, and projecting 
so that pots may be suspended from it for 
cooking over the fire, (See Ohimney Hook, 
under Hook.) 

RANDOM COURSED WORE:. Masonry 
laid in regular courses, which difier one frora 
the other in height. 

RANDOM RANGE WORK. (See under 
Range.) 

RANDOM TOOLED. Wrought to a Sur- 
face with irregular tooling ; said of stone work. 

RANDOM WORK. Same as Random 
Range Work, ■ 

RANGE (I.). In masonry, a row or course, 
as of stone. This is an attributive term, used 
alone or in composition, to express the amount 
of regularity of the face work. 

Random Range Work. Masonry of rec- 
tangular stones not laid in regular courses, hut 
broken up by the use of stones of different 
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heights and widths fitted closely; otherwise 
called broken ashlar or random wmrk. 

Broken Range Work. Masonry of stones 
laid in courses, but not continuously, the courses 
being of different heights, and any one course 
being broken at intervals into tiivo or so that 
three courses correspond with twm, or the like. 

RANGE (IL).. An apparatus by which 
cooking is done, having one or more compart- 
ments in which fire is maintained, one or more 
ovens and arrangements for the accoinmodation 
of the various cooking utensils, pots, saucepans, 
etc. In their simpler forms, ranges are hardly 
to be distinguished from cooking stoves, except 
as being more permanently installed. 

RANUCIUS. (See Rainerius.) 

RAOUL. (See Raclulphe.) 

RAPHAEL. (See Santi, Raffaello.) 

RATH. A primitive fort, of wiiich many 
remains exist in Ireland, consisting of a rude 
rampart of earth or stone, or both, enclosing, 
generally, one or more huts. 

RATHHAUS. Ill Germany, a building for 
government purposes, especially of a municipal- 
ity; a term corresponding nearly with Hotel de 
Ville or Mairie, City Hall, Palazzo Cornmunale 
(see those terms). Since about 1880 generally 
Rathaus. 

RATHSHAUS. A building belonging to 
the municipality of a city or town, to whatever 
purpose it may be put. Since about 1880 
Ratshaus. 

RATHSKELLER. Primarily, a cellar of 
the Rathhaus or Rathshaus ; hence, as the 
term was taken as a name for places of popu- 
lar resort, a beer house ; a German restaurant 
or Kneipe when occupying a basement. 

RAUCH, CHRISTIAN DANIEL ; sculptor ; 
b. Jan. 2, 1777 ; d. Dec. 5, 1857. 

Rauch was a pupil of J. G. Schadow (see 
Schadow, J. G.), in Berlin, and of Rulil, at Cas- 
sel. In 1811 he made the reclining statue of 
the Queen Louise for her monument at Charlot- 
tenburg. He made, in 1815, statues of the 
Generals Scharnhorst and Biilow", in Berlin, and 
in 1826 statues of Bliicher for Breslau and Ber- 
lin. He designed also the Dtirer monument at 
Nuremberg, about 1829. About 1833 Rauch 
made six statues of ‘‘Victories” for the Wal- 
halla, near Ratisbon (see Klenze). His most 
important work is the monument to Frederick 
the Great in Berlin. 

Eggers, Christian Dayiiel Bauch ,* Cheney, Life 
of Christian Bauch. 

RAYMOND DU TEMPLE; architect; d. 
about 1404. 

He seems to have been employed on the old 
Louvre (Paris) as early as 1364. At that date 
he built a stairway on the south side of the 
north wing of that building. He made exten- 
sive additions to the palace ip the reign of 
Charles Y., which included the Tour de la 
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Librairie^ where ' the king’s manuscripts were 
stored. Witliiii: the palace, he built the Salles 
du roi et de la reine. In. 1370 he appears 
as matt've magrm of the cathedral of Paris, 
probably succeeding Jehan le Boiiteiliier (see 
Boiiteiilier) ; in 1370-1385 he built the chapel 
of the colMge de Beauvais. He was employed, 
ill 1387, on the royal palace on the He de la 
Citd (Paris). In 1401 he made a visit of in- 
spection to the cathedral of Troyes (France). 
Du Temple is undoubtedly the author of the 
chateau and chapel of Vincennes, near Paris, 
which was built for Charles V. about 1379. 

Berty, TopograpJiie ; Christine le Pisan, Faits 
Vt bonnes Mmurs du Sage roi Charles; Bauchal, 
Bictionnaire. 

■ RAYMOHB, JEAM ARMAND ; archi- 
tect ; b. April 9, 1742 (at Toulouse); d. Jan. 
29, 1811. 

Raymond was a pupil of Jacques Francois 
Blondel (see Blondel, J, F.) and Leroy, and in 
1766 won the Grand Prix de Rome in archi- 
tecture. In 1787-1788 he was appointed ar- 
chitect of the province of Languedoc. He went 
to Paris after the Revolution, and was associ- 
ated with Clialgriii (see Ohalgrin) in designing 
the Arc de Triomphe de i’Etoile. His design 
was accepted at first, but was afterward re- 
placed by that of Ohalgrin. Raymond retired 
from the association with Ohalgrin Oct. 31, 
1808. He was employed on the Louvre, the 
Bibliothhque Hationale, and the Opdra. 

Thierry, Are de Triomphe de VBtoile ; Lance, 
DkUonnaire. 

RAXONN ANT. Radiating; referring, in 
decoration, to any system dependent upon the 
radiation of lines from a centre. The term is 
specifically applied to a certain character of 
tracery prevalent in French Gothic from the 
end of the thirteenth centiuy to the end of the 
fourteenth. 

READING DESK. In ecclesiology, that 
which is used to support in a proper position 
the book of the Gospels or of the Epistles, or, 
in some forms of worship, the lectionary, the 
antiphonary, and other service books. (See 
Ambo ; Lectern.) 

READING PEW. In Protestant churches, 
a pew appropriated to the reading of a part of 
the service ; used instead of a lectern. This 
term is sometimes extended to the clerk’s desk 
below the pulpit. (See Pulpit.) 

READING ROOM. A room in a club, 
library, hotel, or public institution, especially 
adapted and appropriated to reading. In a li- 
brary, often wholly separate from the rooms 
used for the storage of books. 

READING STALL. A chancel pew for 
the use of the priest, situated between the 
choir stalls and the chancel rail, and from 
which the lessons and notices are read. 
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REARING. The process, now almost .obso- 
lete, of erecting a building by raising the sepa- 
rate frames of the walls, etc., each of which has 
been previously framed, wholly or in part, in a 
horizontal position. Formerly, an occasion of 
ceremony. Hence, a frame buildiug was com- 
monly known as reared, to distingmsli it from 
those of masonry. In the United States, the 
operation and the occasion is known as Raising. 

REBATE. Same as Rabbet. 

RECEPTION ROOM. An apartment espe- 
cially adapted for the formal reception of guests. 
In a small establishment, the parlour or draw- 
ing-room serves this purpose ; but in a club, 
large residence, or the like, these apartments 
would be distinct, and, frequently, on another 
floor. 

RECITAL HALL. A hall intended for the 
giving of concerts with a few performers, solo- 
ists, quartettes, and the like. (See Concert 
Hall; Music Hall.) 

RECREATION PIER. A waterside ' pier 
or wharf, part of which is set apart for open 
air recreation and eiitertainineiit. In the east- 
ern United States such piers have usually two 
stories and a roof, the lower story, level with 
the street, being used for wharfage, and the up- 
per part open to the public. 

RECTORT. In England, the residence of 
a rector. (See Manse ; Parsonage.) 

RED ANTIQUE PORPHTRIT. Same as 
Rosso Antico. 

RED BRICK. (See under Brick.) 

RBDUCT. A smali piece, as a quirk, taken 
out of a larger piece for the sake of conformity, 
symmetry, or balance, as in a room, a corner re- 
placed by a diagonal wall to correspond with a 
corner fireplace or window. 

REED. A. One of the members in reeding. 

B. Same as Cable, B. 

REEDING. A series of small, similar, con- 
vex or beaded mouldings used to decorate a 
plane surface, as a panel or frieze, or a curved 
surface, as a column ; a surface ornamentation 
the reverse of fluting ; cabling. The lower por- 
tion of the flutes in a series is frequently occu- 
pied by reeding set in the concavities. (See 
Cable, B.) 

REEL AND BEAD. A bead moulding 
broken into short lengths, so that one elon- 
gated section or piece of the beading, from two 
to five diameters long, alternates witli two or 
three spherical, nearly spherical, or angular 
sections. These pieces are sometimes repre- 
sented as strung together by a much more 
slender rounded moulding. 

REEFER. In the East, a piece split length- 
wise from the fibrous trunk of a palm tree, used 
for building purposes. By extension, a wall or 
screen made with a succession of such sections. 

REPECTORIT. An eating room ; specifi- 
cally, a hall in a convent, monastery, or public 
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secular institution wliere the meals are eaten, or 
one building of a group of buildings ajjpropriated 
to this use. 

REFERENCE LINE. On a drawing, plan, 
or the like, a line used to indicate the direction 
and limitation of any measurement or dimension 
which may be noted in figures. 

' REFERENCE POINT. In drawing, a point 
showing the limit of a measurement or dimen- 
sion, as indicated by a crowfoot at the end of a 
Eeference Line. . 

REFINEMENTS IN DESIGN. Inten- 
tional deviations from mechanical exactness in 
architectural design.^ These refinements do not 
relate to such general disposition of the masses 
nor to such shaping of the details as come 
under the head of architectural composition; 
they are elaborate devices, tending to give 
subtile artistic variety and interest to the 
architecture, by delicate curvatures of appar- 
ently straight lines, by slight differences in 
sizes of corresponding parts otherwise presum- 
ably equal, and by a great number of variations 
and modulations too slight to attract attention 
as irregularities and yet sufficient to produce an 
agreeable effect. 

The engineer's point of view, as it may be 
called, is that in a building straight lines should 
be mathematically straight and vertical and 
horizontal smffirces and lines actually vertical 
and horizontal; also that apparently parallel 
surfaces and lines should be actually parallel : 
in a word, it assumes mechanical or mathe- 
matical accuracy of construction as a standard 
of excellence. The artist, however, is influ- 
enced in his ideals by what he sees in nature. 
His is the primordial or natural ideaT and is 
fundamentally dependent upon free-hand work. 
The very irregularities inseparable from the 
most perfect free-hand work become agreeable 
to the trained artistic sense, and just so far is 
the dull monotony of machine work repellent. 
The painter will prefer for a subject an old 
house with picturesque variations and delicate 
moilulations given by time to a new villa freshly 
painted, which is, of course, lacking in such 
modulations. 

It is interesting to note in Greek ornament 
how rarely any form is exactly repeated. The 
opposite leaves of an anthemion will not be 
duplicates, one turn of a scroll will be almost 
invariably a trifle larger than another, and 
even in the most perfectly finished scrolls, 
breaks in the exact continuity of curves will 
occasionally be noticed. The Greeks unques- 
tionably designed their buildings as well as 
their decorative patterns from the artistic 
standpoint, and shaped them with the free 

1 The term is capable of other interpretations ; 
but the peculiar importance of the recently ob- 
served and surprising deviations named in the 
definition above require special examination. 
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hand; hence their Avork was full of animation 
and interest, their walls, their spacing having a 
charm and grace wliicli is utterly lost in the 
dull copies of classical porticoes made a genera- 
tion ago in ignorance of the higher qualities of 
Greek art. 

If, then, these peculiarities are hardly ob- 
served in modern architectural pra(;tice or in 
the instruction given to the modem arehiteet, 
it is to be observed that sucli practice and in- 
striiction are so largely based upon drawings 
that, first, the student is a student not of Greek 
building, but of drawings of it, in which the 
refinements could not l3e given, even if the 
draughtsman cared for them ; and, second, that 
the architect’s career is more dependent iipon 
the agreeable eflect of his drawings upon his 
employer than upon the eflect of his completed 
building. The architect to-day does not carry 
his free-hand design into execution, but passes 
it through the ordeal of mechanical draughts- 
manship ; whereby, as every practitioner knows, 
it loses immediately almost all its cliann and 
the freshness of the original sketcli, and tends 
to become hard and uninteresting. Tliis 
tendency existed to a great extent in the time 
of the Renaissance; and still more generally 
during the Cinque Cento. The fifteenth century 
student of art studied and measured the re- 
mains of antiquity, and this unquestionably 
brought new ideas into architectural design, 
but he did not acquire the age-long traditions 
of the earlier art. Neither did he alwaiys re- 
tain the traditions of his ovm past, of the 
mediaeval art in •which his masters had •wmrked. 
Such traditions would, with tlie natural de- 
cadence of art, become confused, misunderstood 
and overlaid with eccentricities; and it is but 
natural that when the rich and alluring vista 
of classical art opened before meifs eyes, they 
should hasten to discard all hampering tradi- 
tions, the good mill the bad. In tins way, 
while the traditions of the Greeks or the Greco- 
Roman builders were not to be recovered, those 
of the Middle Ages were of course neglected. 

As to those traditions which classical an- 
tiquity cherished, it is only since exact meas- 
urement has proved the existence of a great 
number of refinements in classical work that 
the statements of VitruviuR (III., 3) concerning 
the horizontal curves have been ap})reciated and 
generally believed. Stuart and Revett meas- 
ured the Parthenon in 1756, but they observed 
no refinements, not even the entasis in the col- 
umns, which, indeed, was first discovered by 
Cockerell in 1810. Lord Elgin did not notice 
the curves in the entablatures when he had the 
sculptures removed in 1801, Donaldson in 
1829 discovered that the axes of the columns 
were inclined inwards from the vertical, and 
later measurements of the drums showed that 
the slope of 1 in 131 was provided for very 
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exactly in tlie stone cutting. In 1837 Penne- 
tlionie discovered the convexity of steps and 
entablatures ; and at the same time Hofer and 
Schaubert reached similar conclusions inde- 
pendently. Penrose, in 184-5, 1846, and 1847, 
observed a great number of refinements which, 
with later discoveries, form an imposing series; 
thus, of two neighbouring capitals the abaci are 
not of the same size, no two adjacent columns 
are of equal diameters nor any adjacent metopes 
equal, and no two adjacent intercolumniations 
are equal. The faces of the entablatures and 
even of small fillets are rarely vertical, the 
arcliitrave, frieze, and tympanum lean back 
ward, the antefixes and faces of fillets, forward. 
The side walls have a slight batter, the door 
jambs and the pilasters at the angles lean 
forward, the main, apparently hoiizontal lines 
are all curved, and the four cornei's of the build- 
ing coincide perfectly with the free-hand habit 
of work. Most of them are too delicate to be 
visible at all on the architect’s customary scale 
drawing, and they w^ould probably never have 
been thought of if the Greeks had -worked 
under the disadvantages of the modern methods 
of architect uraT designing. 

Most of the Greek buildings, particularly 
temples, show analogous refinements. The 
temple at Paistum has vertical curves in the 
cornice under the pediments, but the cornice on 
the side is curved outw^ard on the horizontal 
plane. The Maisoii Carrie at Nimes has hori- 
zontal curves in the cornice; and the base is 
also curved horizontally, but in a less degree. 
In Egypt also the courtyard of the temple of 
Medinet Haboii has horizontal curves in the 
cornices, which curves are undoubtedly of origi- 
nal construction. 

After the discovery of these refinements in 
Greek art and before their existence in later 
work was suspected, various attempts w’-ere 
made to suggest an adequate motive for their 
introduction. Perspective illusion, that is to 
say, a desire to give an apparently increased 
size to the building; the desire to correct that 
delusion of human sight which makes a hori- 
zontal cornice under a gable seem to sag; 
artistic preference; all w'ere suggested, but a 
closer examination of the evidence seems to 
show’- that the third is not an accidental but 
the principal motive. It would seem that the 
theory of perspective illusion has very little to 
support it, and the theory of visual correction 
even less. If, how^ever, we can give a satisfac- 
tory reason why a column should have an 
entasis, that same reiison will suffice to account 
for all the other refinements as yet known to 
exist, at least in classical work. The only 
satisfactory explanation of them is that the 
entasis and other such refinements were intro- 
duced from artistic preference, from delight in 
the abstract beauty which results from their use. 
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With regard to medimval buildings, the .ex- 
istence of apparently deliberate irregularities in 
measurement wns pointed out by Ruskin in 
The Seven Lamps of Architecture^ published 
in 1849, and in The Stones of .Venice^ pub- 
lished in 1851; and Viollet-le-Diic in the 
Dictionnaire lie V Arcfyitectuve Francaise, 
s.v. Trait (VoL IX., first published 1868), 
deals -with the same subject. There has been, 
how-ever, no such comprehensive investigation 
as that undertaken by Professor W. H. Good- 
year, of -which the results were published in 
part in the Architectural Record (Yols. IV., 
YL, YII., IX.; New York). 

In such investigations great discretion must 
be exercised. It is evident that thrust and 
settlement may produce unexpected results ; 
masonry is, moreover, plastic to a certain ex- 
tent, and stone may be appreciably distorted 
by long-continued pressure. There is, too, the 
element of mere carelessness and incapacity for 
accurate wmrk to be considered. The case is 
further complitiated by the fact that these re- 
finements are not universal in medimval build- 
ings. They are usually present in direct ratio 
to the amount of Byzantine influence visible in 
the w’ork. ^Yhere they exist it is generally in 
larger and richer churches rather than in the 
poorer ones — and this has evidently some 
bearing upon the question whether they are the 
results of carelessness or of design. Where 
the same irregularity occurs on both sides of a 
church in corresponding places, where a cornice 
has an even and regular curvature, and examina- 
tion shows that the stones -were originally cut 
to fit the curve, wdiere a curve in plan is regular 
from the base of the walls up, with no opening 
of joints, or where a striking irregularity of 
arrangement is found repeated in a large number 
of instances, the conclusion seems irresistible 
that these particular deviations w'ere intention- 
ally put in. The objection that one feels to 
the belief that the leaning tower of Pisa, 
for instance, was intentionally built with so 
marked a slant does not hold in the case of in- 
conspicuous irregularities, and this idea of incon- 
spicuonsness is part of the essential character 
of refinements in design. It is evident how 
inconspicuous they generally are -vvlien we con- 
sider the surprising fact that irregularities so 
large as some which have been pointed out 
should have remained unnoticed by thousands 
of visitors until revealed by careful measure- 
ment, 

Mr, Goodyear cites many cases of schematic 
variations in spacings of nave arches, of con- 
verging walls or piers, of distorted plans, of 
cross arches set at difierent levels, and of slop- 
ing floors ; the instances are to be counted by 
scores; and all this in Italy alone. No indi- 
vidual cases in mediaival work are known where 
all the means tending to produce false perspec- 
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tive are used at once. For a church interior, 
these iiieaiis would he, first, placing the choir 
on a difierent axis with that of the nave; sec- | 
ond, ail upward slope of the floor toward the 
choir; third, conyerging walls or piers; fourth, 
a falling hue of the capitals and of the nave 
arches or of the ceiling; fifth, regularly dimin- 
ishing spacing and size of columns in the nave 
arcade. All these devices never occur in any 
one example; hut several are comhined in some 
cases. Thus, in the basilica of S. Pietro ^at 
Assisi, the upward-sloping floor is accompanied 
hy the fairly regular drop of the levels of the 
capitals. Many other churches have also 
upward-sloping floors ; such are S. Maria in 
Ara Coeli, S. Saha and S, Sabina at Rome, 
and the cathedral of Genoa. Convergence 
toward the choir is shown in S. Stefano at 
Venice, S. Antonio at Piacenza, and S. Giorgio 
in Velabro, at Rome, where the nave narrows 
about a foot toward the crossing. Curvature 
in plan is seen in the fronts of S. Mark’s at 
Ravenna, where the nave columns are set on 
parallel curves six inches oft‘ the straight line ; 
this curve being convex to the nave on the 
right hand and concave on the left, and the 
curvature extends up through the clearstory 
wall upon which are the original mosaics. 
The divergences in Pisa cathedral are most 
marked and striking; note the last item in 
bibliography. Even in the fourteenth century, 
and in the elaborate Gothic church of S. Ouen 
at Rouen, both walls of the church and both 
lines of piers are set on a curving plan ; and 
the late cathedral of Orvieto has both gallery 
walls curved concave to the nave. Refinements 
in the spacing of nave arcades occasionally take 
the form of successive increase of dimension 
toward the choir. 

It is probable that further research will 
show that, throughout the Middle Ages, and 
as long as traditional methods prevailed in any 
country, such devices were employed by masons 
and by roofers, working without direction from 
professed architects. Thus, the slater or roof 
tiler, who diminishes the size of his tiles or 
slates as he approaches the ridge, is evidently 
carrying out a simple old device for seeiuing a 
proportion or bahmce between the top and the 
bottom; just as the scales of a fish diminish 
with the girth. So the stone masons who put 
up a tall pole in the axis of the spire they are 
building, and who diminished the height of this 
pole from day to day, building always so that 
the slope of the spire was directed toward the 
upper end of the pole, were giving the same 
entasis to the slope that a Greek artist gave to 
his shafts. (See Entasis; Grecian Architec- 
ture; Leaning Tower.) 

(See Bibliography under Grecian Architecture ; 
especially the works of Cockerell and Penrose.) 
Pennethorne, Geometry and Optics of Amien>t Art^ 
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1878; Hofer, in Wiener Jianrjeihinn for 18:18; 
Schaubert, Die Akropolis ron Jthen naeh den 
Netiesten AusgrdhiDKje}}^ ; Dhe Arclntvctural 

/Record, as mentioned in the text; Tiiierseh, O/)- 
tiscJie Tciuscliuntjeu nuf deni (U’bivte dvr Arehitec- 
t'm% in Zettschrift Jnr bdHircsvn^ 2;], p. 9; 
Boutmy, Le PnrUienon et le Genie (G'ec, (U'iginally 
issued as (/e IWrrbitvetnre en Grece ; 

Hauk, G., Die subjectire. pn'sperdre und die hori~ 
zonteden Gurven des J>i)rit«’/teii Giyis, Stutlgart, 
1879;Ruskin, Seven L<(}nps idWreliitednre, 1S49; 
Stories of Venice^ I8nd ; Gdoclyt'ar, Last in 
ScribneAs Monthly, August, 1874 ; tlu'sauu* {The 
Field of Art), September, 1898; Siuiihsoiiian He» 
port for 1894; J. K. Middleton, iu The Nineteenth 
Centnry, about 189(5 ; C. d. Ma(‘rarlliY, Some In- 
tentional Irreyuhtrities in Italian Mi'ilitecal Arclii- 
tecture, hi The Irish Builder, Feb. 1, 1899, a 
Lecture before the Koyal Institute of the Areliitects 
of Ireland; George Coffey, in Archaudonicnl 
Jotirnal, December,'' 1900, Lecture before the Royal 
Archaeological Institute of Great Britain and Ire- 
land. Also, soon to be published, iMemoirs of the: 
3hiseum of the BroolTyn Instime of Arts and 

. —George Louis Heirs. 

REFLECTION. (See Lighting.) 

REFLECTOR. A. In acoustics, a sound- 
ing-board ; a hard surface behind and above tlie 
speaker or orcliestra, serving to give an im- 
mediate instead of a more distant reflection of 
the sound to the audiiuice. Its service is two- 
fold : that of strengtlieiiing the souml, and that 
of preventing distinct and disturbing echoes. 
It is sometimes flat, as illustrated by the great 
reflector over the orchestra in the present 
Boston Music Hall. When the source of sound 
is localized, as in a pulpit, the reflector is gen- 
erally concave. However, its exact form, 
spherical, ellipsoidal, or parabolic, is a matter 
of but little importance, es})ecially for the lower 
notes. The extremely high notes, being less 
diflracted, obey more definitely tlie ordinary 
laws of reflection. (See Music Hall ; Sounding- 
board.)— W. C. S. 

B. In lighting, a polished surfiice of metal 
or ghiss arranged to reflect or give any desired 
direction to rays of sunlight, as mirrors, or to 
rays of artificial light by tlie use of plane, para- 
bolic, elliptical, or other concave or convex sur- 
faces. 

REFRACTION. (See Lighting.) 

REFRIGERATOR. A box or chest, 
whether portable or fixed, a cliainher or appa- 
ratus, designed to keej) its contents at a low 
temperature, being provided wdth a compart- 
ment for ice (or re(ieiviug cold air currents from 
an ice or freezing machine) and other corniiart- 
ments readily accessible for the storage pf 
perishable provisions. 

REGISTER (I,). A contrivance connected 
with a duct, arranged either to control the in- 
ward passage of warmed air or fresh air, or to 
allow foul air to escape. It is usually a pierced 
screen, behind which slats are arranged, rotating 
or sliding, and controlled by a handle in front 
of the screen. 
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Interior of S. Lorenzo in Elorence: the first 
church built by Brunellesco after his declarations 
of pnnciples with regard to the revival of classical 
architecture. ^ He felt obliged to set an entablature 
upon the capital of each column, although the en- 


tablature itself was to carry the abutment of two 
arches ; but he reduced the entablature in every 
dimension so that it is in fact a secondary or upper 
capital. Brunellesco’s connection with the church 
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REGISTER (11. ). Same as Metre. 

■ REGLE., Ill biiildiDg’, a .groove or channel 
bj wliicli the movement of anything, as that of 
a sliding or lifting door or sash, is guided. 

REGEBT. Ill architecture, . any fillet or 
small flat-faced projection, such as is used in a 
fret moulding, or to cover the joint between 
two boards ; a batten. 

■ REGNAELDIN, EAERBNTj sculptor; d. 
about 1570. : . , . 

A sculptor of Florentine origin, whose name 
figures ill the accounts of the chateau of Fon- 
tainebleau from 1534 to 1550. In 1541 he 
was associated with Pierre Lescot (see Lescot) 
and Jean Goujon (see Goujon) in the construc- 
tion of the choir screen ( jube) of the.church of 
S. Germain FAiixerrois in Paris. In 1564 he 
was employed on the monument of Henri 11. at 
S. Denis. 

Sculptetirs de VJScfAe fran(^aise, 

REGRATING. In masonry, re-dressing or 
tooling the outer surfiice of an old stone to give 
it a new face — a treatment which when prac- 
tised on an ancient architectural monument has 
destroyed many a venerable Aveather stain, and 
has ruined the historical significance and value 
of many an ancient moulding and bit of carving, 

REGIJL A. In the Doric entablature, one 
of the series of short fillets beneath the tmnia, 
each corresponding to a triglyph above. Each 
regula has a row of guttie on the under side. 

REIGNIBR WORK. Delicate woodwork 
of the nature of Marquetry, dating from the 
reign of Louis XIY. and named after a cabinet- 
maker of the time. It is not dissimilar 
to jBoule Work (which see). 

RELEVE (part.). In French, taken off, 
made up from observation; especially in the 
talk of ateliers, obtained from measurements, ’ 
as a drawing made from an existing building. 
Used substantively, the result in drawings, 
•with or without a written treatise, of careful 
measurements made from an ancient building 
or part of a building. Hundreds of such, stud- 
ies are preserved by the Jicole des Beaux ' 
Arts; many have been published, as in the ! 
two works called xi;rcliroe8 de la Commission \ 
des Monuments Historiqiies. 

RELpiF. That wdiich is raised or embossed 
on a more or less uniform surface ; raised work. 

A bold embossing is called high relief, cdto 
rilievo; a low embossing is called low relief, 
or bas-relief, basso rilievo ; a middle or half- 
relief is called mezzo rilievo. In high relief 
the figures or objects represented project at least 
one half their natural rotundity or circumference 
from the background, parts of the figures some- 
times being undercut and solid like statues, as 
in pediment sculpture ; in low relief the pro- 
jection of the figures is hut slight, no part be- 
ing entirely detached ; a very fiat relief, such as 
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An Egyptian foriii of relief is counter sunk, 
/.<?. it does not project above the general sur- 
face upon which it is wrought. This is known 
as cavo rilievo or intaglio rilevato; also hollow 
relief or eoelanaglyphic sculpture. The out- 
lines are incised, and the relief is thus con- 
tained in a sunk panel no bigger than itself. 
Relief work executed in thin me tal may be done 
.by work, or by chasing; or may be 

copied by the electrotype process. Other relic i* 
in metal is done by casting. Relief work of 
the best periods did not represent its sulject 
pictorially, and the. surface upon which subject 
and action were depicted was recognized as the 
actual background, no attempt having been made 
at perspective illusions. But in later art, this 
proper condition of relief work was less uni- 
foriiily respected, and as in the panels of the 
arch of Titus, and in those of tlie bronze gates 
of the Baptistery at Pisa, actual pictorial sub- 
jects were attempted with distant backgrounds. 

RELIEVE (v.). to assist any overloaded 
member by any device of construction, as, in 
the case of a lintel, by building over it a dis- 
charging or relieving arch to transfer the burden 
to the piers or beams of iron or steel to receive 
'the imposed weight, or by placing between the 
lintel and the supporting pier a bolster or rais- 
ing piece, or by the use of a brace, etc. ; or, in 
the case of a pier or section of wall, to spread 
the weight of a girder or beam bearing upon it 
over a larger surface by interposing a plate of 
metal or wood ; or, in the case of a beam or 
girder in wood construction, bearing a wooden 
partition or any portion of the frame, to build 
in the partition or frame a truss with suspension 
rods or suspension timbers to transfer the weight 
to the piers or -walls ; or, in the case of the soil 
under a foundation pier, to ease it from the 
great concentration of burden by broad levellers 
of stone or concrete, by inverted arches con- 
nected with other piers, etc. 

REMIGIUS; bishop; d. 1092. 

Remigius was a monk of Fekamp in Nor- 
mandy who was appointed bishop of Dorchester, 
England, in 1067, by William the Oonqiieror. 
After 1075 the see was removed to Lincoln, 
where it. could be under tlie protection of the 
castle then being constructed. He began at 
once to biiild his cathedral, which was completed 
in 1092. Gf this original Norman building 
almost the entire western front remains and the 
lower stories of the western towers. 

WiM-Britton, Cathedral Church of Lincoln, 

RENAISSAR'CE. A, A new birth ; espe- 
cially such a change in the state of learning, of 
literature, of fine art, or of all these things 
together, as is assumed to be a great improve- 
ment and advance, carried on according to 
principles formerly existing, long neglected, or 
supposedly lost. The term has been applied 
for many years almost exclusively to the ad- 
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RENAISSANCE ARCHITBCTURB 

vaiice ill classical learning in Italy and the There can hardly be found a Renaissance 
contemporaneous changes in forms of fine art style in England. (See Elizabethan ; Jacobean ; 
during the earlier years of the fifteenth cen- also England, Architecture of.) 
tiiry, together \Yith the years immediately fol- The reader should note that in this, and in 
lowing; and, by extension, to the corresponding other articles of this Dietioiniry, the term ^*Re- 

epochs in other parts of Europe, which epochs, naissance” is used in the limited sense enqdoyed 

however, are later by many years than that of by the French critical writers for the same 

the Renaissance proper in Italy. It is, how- word, and by the Italian writers for tlie corre- 

ever, customary, in the critical writing of our spending terms Emascimento and 

owD. time, to speak of the thirteenth-century nmifo. It is more usual for Eiiglisli writers 

Renaissance, of the eleventh-century Renais- to speak of Renaissance architecture as of the 

sance, etc., each of these denoting an important whole epoch from tlie beginning of Neoclassic 

advance in learning, thought, and fine art 
in one or another nation of Europe. It 
is extended in like manner to non-Euro- 
pean nations; thus, an advance in the 
art of painting or architecture in China 
or Japan is spoken of as the Renaissance 
of such and such a century, or of such 
and such a reign. 

JB. (Used adjectively.) Belonging to 
the Renaissance ; and, when the term 
occurs alone (as in the phrase, the Renais- 
sance of Venice shows Byzantine influ- 
ence), that absolute use of it is to be 
taken as meaning Renaissance Architec- 
ture (which see). This is to be discrimi- 
nated from Italian Architecture in the 
special sense given under that term, and 
from the styles described under Barocco 
Architecture ; Henri Quatre ; Louis Qua- 
torze; Louis Quinze; Louis Seize; Louis 
Treize ; Pigtail and Periwig ; Post Re- 
naissance ; Rococo ; Zopf The nature 
of the distinction is described under the 
special terms ; hut it should he kept in 
mind that the term ‘‘Renaissance’’ de- 
notes the beginning of a change and that 
alone, and that the development into high 
perfection can be included only by forcing 
its meaning, while all times of degeneracy 
are of necessity excluded. (See, besides 
the terms given above, Cincpie Cento ; 

Classicismo ; Decadence ; Decadent ; 

Decadenza.) — R. S. 

RENAIS SANCE ARCHITEC- 

TURE. A, That of Italy from 1420 to 

about 1520 (for which see Neoclassic Architec- work, at least to the outbreak of the French 
ture; Renaissance; Italy, Arclutecture of). Revolution; but the same writers would hesi- 

B. That of France, of Germany, Spain, and tate to call these centuries, taken togidlier, the 
other nations of the continent of Europe, which time of the Reuaissant;e in anything except 

was based upon or suggested by the Italian architecture. A building is often said to be 

Neoclassic style above alluded to, but which of Renaissance architecture even if built in the 

began generally at a much later period. In later years of the nineteenth century, and under 

Spain, indeed, some buildings with Neoclassic purely classical influences ; but sucli usage is to 

feeling date back to the second half of the be avoided. In exact writing it is as erroneous 

fifteenth century, but in France and Germany to call the front of S. Peter’s at Rome (1005 

nothing of the kind appears before 1510, ex- andlater)orS. Paul’s Cathedral in London (1675 

cept, indeed, in small tomhal monuments or simi- and later) Renaissance buildings, as to call Cer- 

lar pieces of decorative work which are generally vantes or Newton Renaissance authors. — R. S. 

thought to have been made by Italian artists, RENDER. A. In building, to apply plas- 
(See France, Architecture of ; Germany; Spain.) ter directly to brickwork, stonework, tiles, or 
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. EENDBRING CEMENT 

slate; said espeeially of ' the first coat, the ■ RENNIE, lOHN, F.R.S., P.S.A. ; engi- 
applicatioii of the final coat being described: by neer; b. June 7, 1761,; d. Oct. 4, 1821. 
the term to set^ and an intermediate, when He was born in Scotland and educated in 
used, by to float (which see). Two coat work Edinburgh. In 1780 he removed to London, 
is hence often called render and set, or render- Eennie built in London the Waterloo Bridge, 
set work ; wdiile three coat is known as render begun Oct. 11, 1811, and dedicated on the 
float and set. second anniversary of the battle ,of Waterloo, 

B. In drawing, to give to a mechanical June 18, 1817; 'whence its name. He built 
dramng, as an elevation, a more or less com- the Southwark Bridge, London, begun 1814, 


I 




i 

! 



Renaissance Architectuee, Fig. 2; The Manor House of the Merchant Ango, near Vaeenge- 
viLiiE, Seine iNFfiRiEURE, France; c. 1530. 

Early French Kenaissance manifested in simple country buildings. 



plete indication of shades and shadows, whether 
in ink, colour, or other mediiun. 

RENBERINa CEMENT. A tough and 
strong cement piaster, taking the place of lime 
and hair mortar in the plastering of walls and 
ceilings, not liable to crack or swell, capable 
of being applied directly to a surface of masonry 
or laths, and not needing finish coats ; it has 
the property of drying and hardening rapidly, 
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and designed the new London Bridge, which 
w^as built after his death by his son Sir John 
Rennie (see Rennie, Sir J., and Peter of Cole- 
church), 

Smiles, Lives of Engineers; Knight, London; 
Knight, Cyclopedia of London; Cresy, Treatise 
on Bridge Btiilding. 

RENNES, SIR JOHN, P.R.S. ; engineer ; b, 
Aug. 30, 1794 ; d. Sept. 3, 1874. 
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Eenaissance AiK'HiTECTuiiE, FiG. 3: Chateau Bussy-Rabutin, Ari'ade on Court; c. 1540. 


Renaissance Architecture, Fig. 4: House at Beauvais 

French Renaissance seen in wood-firamed street aroMteeture. 
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Son of John Rennie. He was associated 
with his father in the eonstmction of Waterloo 


in 1831. Rennie was employed in many im- 
portant works. 



Renaissance Architecture, Fig. 5; House at 
Rouen; c. 1581. 

TMs and Fig:. 6 are of the latest epoch of Renaissance ; tiie 
^tyle Henri Quaire succeeds it immediately. 

and Southwark bridges, London, and built new 
London Bridge from his designs. He was 
^laughted on the completion of London Bridge 
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Rennie, Autohiofjraphii ; Obituary in Build- 
ing Xeics, A'oi. XXVJL, LSTf. 

KENWICK, JAMES; architect; b. 
1818 in Xew York; d. 1895. 

He graduated from ColuiulHa College at 
the age of seventeen, and de^'oted himself 
to engineering and architecture. He was 
employed on the Eric Railroad and the Croton 
Aqueduct, and built the reservoir, Forty- 
second Street aii<l Fifth Avenue, Xew York 
City. He built Grace Church in Xew Y^ork, 
and designed the Smithsonian Institute and 
Corcoran Gallery in AYashington. His ]>lans 
for a Catholic cathedral in X’ew York City 
were accepted, and Aug. 15, 1858, the cor- 
ner stone of that Ijuildiiig was laid. It was 
dedicated May 25, 1879. The sjares were 
added in 1887. He planned and built 
numerous other buildings of imjiortaiice in 
Xew Y'ork. 

American Architect^ AW. XLAJI., p. 125. 

REPOSITOHIUM. A place for the dis- 
position or storage of anything ; especially, 
in a Roman temple, a place of votive offer- 
ings and treasure ; in a church, an Ambry. 

REPOUSSES WORK. Relief work in 
thin metal wrought by being beaten up with 
hammers on the reverse side; the art of 
modelling and decorating the surface of 
plaques or vessels of gold, silver, copper, or 
other thin malleable metals, by hammeriiig 
the metal on the underside with special tools 
so as to bulge it in patterns of any desired 
ornamental character, forming reliefs on the 
upper side. In fine work the pattern tlius 
raised is modified, dressed, and finished by 
placing the metal face uppermost upon a 
yielding bed and beating it back so as more 
clearly to define the subject and correct its 
outlines, and by chasing and engraving it. 

ElEPTOlSr, HUMPHREY* ; landscape 
gardener; b. May 2, 1752; d. March 24, 
1818. 

He was the first to adopt the title of 
Landscape Gardener, and published numer- 
ous works on parks and gardens. A great 
part of this material wms republished in one 
volume by Loudon (see Loudon) in Repto7ds 
Landscape Gardening and Landscape 
Architecture, 1 voL 8vo., 1840. 

Biographical Notice in LoudonAs Bepton. 

REREDOS, A screen or wall at the back 
of an altar, more or less ornamented, either 
forming part of the retable or standing by 
itself. In the Middle Ages it was sometimes 
called a postabula, retrotabulariura, and retro- 
altar. The reredos was not in use to any great 
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is connected with the wall, as in a portico, and 
at the east and west ends of the nare arches in 
a church. In Renaissance arclntecture, every 
column haviog relations with a wall has a re- 
spond in the wall in the form of a pilaster. 

RESPONSIBILITY FOR ACCIDENTS. 
(See Legislation.) . 

..HESS ANT. , Same as Ressaut. 

RESSAIJT. In French, a prqiection, as of 
a pilaster, a cliimiiey breast, or any other fea- 
ture, from a wall, or of one moulding from an- 
other. A projecting member is en ressaut. 

In English, especially, a decorative device in 
Roman and neoclassic art : the breaking out of 
a certain length of an entablature, with two 
returns, with a pilaster, a column, or a pair of 
columns supporting the projecting part. (See 
cuts, S. Fantino under Neociassic : and Sciiola • 
also Plate IV., Vol. I. ; Plates XXVIII. and 
XXIX., Vol. II, The larger projecting pieces of 
entablature, as in Plate XXXII., Vol. I., and 
Plate XXVIII., Vol. 11., are not often called 
ressauts.) 

RESTAURANT. A place where meals are 
served ; an eating room or house. Specifically, 
in a hotel, an apartment where meals are served, 
at any hour to order, in contradistinction to the 
dining room, "where guests are semd with 
regular meals at stated hours. 

RESTING PLACE. A landing; a half- or 
quarter-pace in a staircase. 

RESTORATION. A. The process of reno- 
vating a building so that it shall •wholly or in 
part regain its original character. Such work 
w"as never undertaken until the present century. 
When admiration for ancient buildings became 
common, and their nature and character began 
to be studied, there was also manifested a strong 
desire to remove from them such additions as 
w’-ere of a difierent character from the general 
design of the original structure. Thus, it was 
natural to remove from a church of the thir- 
teenth century an organ loft which had been 
put up in the eighteenth century, and pews of 
the nineteenth century. It was also natural to 
scrape off plaster in hopes of finding painting 
underneath ; and wdien such painting was found, 
it was natural to seek to repaint the parts 
which had suffered tlie most grievously, or had 
disappeared almost altogether. When works of 
fine art of considerable importance were found 
in a building of an earlier date, it was often 
hard to decide what should be done with them ; 
thus, a seventeenth century monument in a 
medimval church had an individuality of its 
own, and a vested right to its place. On the 
other hand, singing galleries, altars, and similar 
accessories of the church itself had a less pow- 
erful hold upon the respect of the authorities, 
and many of them were removed, some hastily 
and carelessly, others with some respect, in order 
that they might he sold to museums. 
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Some of the restorations undertaken during 
the years following 1850 were very intelligently 
managed, with great respect sliowii to tlie orig- 
inal structure and a .strong desii't; to nl'aiii ail 
its existing parts unimpaired. Other siiOi im- 
dertakings were reckless ami destnirtiv(\ and 
consisted in an almost com] ileto rebuilding ef the 
original structure according to wliat the arclii- 
tect in charge, or his l>isho|>, or the numicipality 
might think was the way in which smdi a, build- 
ing ought to liave been carried out. In (n't! un- 
case, however, this very serious di'fiiculty lias 
resulted, namely, that there is now no leiigxu' a 
ready means of distinguishing between the gen- 
uine work and its imitation. Tlie most aggra- 
vated instance of this is in the west fronts of 
Engiish cathedrals where statues htive been ]nit 
up by the scores in niches wliicli had been stand- 
ing empty for many years. The new statue 
being put in place and being found to difier 
somewhat from the ancient ones, tluu’e has been, 
too strong a disposition to scrajie and clean the 
older ones to match tlie new. Jt is therefore of 
the greatest importance tliat tlie docunumts 
should be studied and the uumiories of archi- 
tects and artisans consulted before it is too late, 
and that a complete aia-ount of the restoi-atioiis 
carried out he compiled and made accessible to 
all students of the monuments in question. If 
one goes to Wells Cathedral as a student, lie 
should have a ready means of ascertaining just 
which statues, which pew lieads, whicli details 
of the sculptured exterior and interior, are 
wholly modern, which have been scraped and 
cleaned, and wifi (di renmin In 
The restorations of the great French cathe- 
drals have been on the whole judicious, because 
the respect felt in France, by every local com- 
munity for its own monuments, is so great that 
the newly cut stones whicli are inserted to make 
good decaying or broken stones of the old fabric, 
are most carefully copied from the originals ; 
and such work as cannot lie copied, such as the 
elaborate sculpture of the porches, is preserved 
in its existing state with pious ca,re. One can 
study the cathedral of Chartres or Reims with- 
out much fear that those parts which no modern 
hand could touch witiiout destroying have been 
renovated. There are, howiwer, remarkable ex- 
ceptions. One which may lie named is the re- 
building of the important and exquisite dmrvh 
of S. Front at Pdrigueux. This building has 
been entirely rebuilt, and it is not unfair to say 
that the attempt has been, not to presei've the 
old church, hut to build a new one according to 
the architect’s notions of a Romanesque church 
of the date of S, Front. This will be found 
very completely and carefully described in the 
book entitled A Visit to the Domed Churches 
of Charente, published by the London Archi- 
tectural Association after 1875 ; see the pi'e- 
liminary chapter, and also the description of the 
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plates of that chiircli. The Romanesque churcli' 
at Auteuil, in Paris, has been restored in a 
similar radical way, that is to say, rebuilt from 
its basement. The cathedral at Valence, on the 
Rhone, has been rebuilt in a similar fashion. 
The fain oils strong castle of Pierrefonds was 
restored by Yiollet-le-Duc at the expense, it is 
understood, of the Emperor Napoleon III., and 
here, while the repair of the walls and the forti- 
fications, roofs, and the like can be justified in 
every important part, the artist has allowed 
himself almost a free hand in the decorative 
sciilptiires and paintings. The fortress is trust- 
worthy as an example for the modern student 
of military architecture, but the decorated halls 
are mere pastiches, ■ , ' 

As regards the restoration of buildings in 
towns, it is to be observed that those who reside 
ill the place have a feeling toward one of their 
local monuments somewhat difiereiit from that 
held by visitors. Thus, to the Venetian who 
walks every afternoon on the Place of S. IMark 
and takes coffee under the arcades, it seems ab- 
surd tliat his familiar Ducal Palace, Church of 
S. Mark, Procuratie Veccliie, and the rest 
should be left shabby and defaced by time merely 
to please travellers. To him it seems important 
that the church should be firm, and square-set, 
and neat-looking ; and that the palace should 
seem elegant, whole, and ftee from flaws and 
defacements. He cannot understand that it is 
of vital iniportance to the whole world of 
students that every capital that can possibly be 
left in the arcades should remain unaltered from 
that which time and accident has left it. This 
love of local monuments is not to be ignored 
merely because of the fact that sometimes fine 
old buildings are destroyed to make room for a 
wide street ; this also is a part of the local love 
of neatness, elegance, spaciousness, and the ap- 
pearance of high cost and fi'ee expenditure. 

There is, however, but one true doctrine, and 
that is that buildings should be held together 
by iron ties, if necessary; that they should be 
stayed up, fastened together, held in place ; that 
it should be clearly understood that no modern 
work whatever shall be put upon them in the 
way of rebuilding, carving, painting, or the like. 
It is the most important tiling that a rich man 
could do for the study of art that he should 
purchase fine old buildings all over the world 
and see to it that they are left unaltered by 
modern restorers. 

The influence of the Fi'encb Commission des 
Monuments Hlstoriqms (see Historical Monu- 
ments) has been extremely beneficial. A society 
was founded in England under the influence of 
the late William Morris, who was its first hon- 
orary secretary, and this, entitled the Society 
for the Protection of Ancient Buildings, has also 
been of value. (See Architect ; Architect in 
England; France; Italy.) The student is also 
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referred to the books on Wiliiain Morris by 
Aymer Vallaiice ; The .Art of WiUia/m M orri 
folio, and William Morns ; His ' Ai% His 
Writmgs, and His FubUc Life ; octavo. , 

B. The process of making , drawings or 
models, or both, showing how, in the opinion of 
the designers, a now ruined building might 
probably have appeared when perfect ; also the 
drawings,- etc., so made. Many such restora- 
tions have been published ; and it is to be noted 
that all our modern ideas of Greek and Roman 
buildings are the results of just such drawings 
and models, for none of them is so nearly intact 
as to convey any just architectural impression 
to the beholder. (Compare Relevd.) 

' ■ ■ _R.S.,,- 

RESURRECTION GATE. , A Licli Gate ; 
so called from the frequent occurrence of rep- 
resentations of the Resurrection carved or 
painted upon such structures. 

RETABLE. ■ A decorative screen set up 
above and behind an altar, generally forming an 
architectural frame to a picture, bas-relief or 
mosaic, which are included in the term. It is 
sometimes a movable feature resting on the back 
of the altar, and is often made of precious ma- 
terials. The retable sometimes includes a shelf 
or shelves. (See Altar Ledge ; Reredos ; Super- 
Altar, under Altar.) 

RETAINING WALIj. A wall erected at a 
place where a diflerence of level occurs in the 
soil and intended to retain the higher soil and 
prevent it from sliding. 

Benjamin Baker, C. E., The Lateral Pressure 
of Eartlmork; Professor William Cain, C. E., 
Practical Designing of Petaining Walls, 

RETICULATE. Crossedwvith a network of 
lines ; decorated on a basis of regularly inter- 
secting lines, as on a surface ornamented with 
an interlacing of fillets or reglets like network, 
presenting a meshed appearance. This species 
of ornamentation is common in the Byzantine 
and R.omaiiesque styles. 

RETREAT. A falling back, retirement, or 
withdrawal, as of one surface behind another in 
a panel, or of a part of a building, or of a whole 
building, behind or to the rear of another. 

RETROCHOIR. A projection behind the 
choir or east end of a church, foiTning a separate 
division or chapel ; if there is a lady chapel, it is 
interposed between the lady chapel asid the 
choir. 

return, a surface turned back from a 
principal surface, as the side of a pilaster, the 
jamb of a window or door opening. A return 
forming an oblique angle is called a splayed re- 
turn. (See Splay.) 

RETURNED MOULDING. A moulding 
continued in a different direction from its main 
•direction, as in mediaeval architecture, a drip, 
hood, or label moulding over an arch, when, at 
the springing point on either side, it turns and 
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, : REVEAL . 

assumes a liormontal direction, either for a short 
distance or continuously, as a string course. 
(See Dripstone, and the figures under that term.) 

REVEAL. That portion of the jamb of an 
opening or recess which is visible from the face 
of the wall back to the frame or other structure 
wdiich may be ifiaced between the jambs. Thus, 
the windows of an ordinary brick building have 
usually reveals of some four inches ; that being 
tile width of each brick jamb visible outside of 
the window frames. 


REVERBERATION. The process of reflec- 
tion of sound by the walls whereby it is 
returned into the room, as distinguished from 
transmission or absorption. This results in a 
prolongation of the sound, or, if the source con- 
tinues to act, in cumulative intensity. It is to 
be carefully distinguished from resonance. (See 
Acoustics.) — W. 0. S. 

REVESTRY. Same as Vestry; the old 
form. 

REVETMENT. In masonry, a facing in- 
tended to afford a better or more fitting surface, 
as the facing of a rubble or concrete wall with 
tliin slabs of marble according to the Roman 
manner, or, in interior work, with marble, stone, 
wainscoting, or any other material in the service 
of decoration. 

REVETT, NICHOLAS ; architect ; b, about 
1721 ; d. June 3, 1804. 

He visited Rome in 1742 and met James 
Stuart (see Stuart, J.), with whom he went to 
287 


Athens in 1750. He was associated with 
Stuart in the preparation of the AidiquUies of 
Athens^ 4 vols. folio, 1762-1816. He also 
prepared the drawings of Parts 1. and II. of the 
Antiquities of Ionia (1769-1797, folio) pub- 
lished by the Society of Dilettanti. He de- 
signed and decorated various residciiees in 
England. 

Redgrave, Dictionary of Artists. 

REYNAHD (RBGNAULT) DB COR- 
MONT. (See Cormoiit, Rt^yuaiul de.) 

REYNAITD, FRANpOIS LE- 
ONCE ; engineer and architect ; b. Nov, 
1, 1803, at Lyons; d. Feb. 14, 1880, at 
Paris. 

He went to Pai'is in 1 8 1 8, was a pupil 
^ at the Aeole pohfteclun’que and of Du- 
rand (see Duraiul). In 1824 he entered 
theliicole des Beaux Arts as a pupil of 
Huyot (see Huyot). Pie studied in 
Italy and in 1835 became an tmgineer 
ill the Service des Poufs et i.'haussees. 
In 1842 he was appointed professor of 
architecture at the Ecole des J\yuts et 
CJiaussiu^s, JMarch 7, 1883 he was as- 
sociated with Vamloyer and Violletde- 
Duc as inspeeteur [{euio'(d des Mrfiees 
diocha.ins. He became inspeeteur gen- 
eral des 'pouts et cintu.ssees hi 1867, 
and in 1869 dinafor of the Pcole des 
Pouts et Ohaussees, He was one of the 
founders of the SociPe ceutrale des ar- 
e.hitectes. He is best known by Ids 
TraiU d' Architecture (text 2 vol. 4 to, 
plates .2 vol. fob, 1850-1858). 

Charvet, ArchUectes Lyonnais. 
REZ-DE-CHAUSSEE. In French 
buildings, the story on a level with the 
ground (see Etage and sub-titles), 
RHODONITE. A silicate of man- 
ganese of a pink or red colour, frequently 
streaked and spotted. Hard and tough, and 
with a close texture. Little used in America, 
but a favourite material with the Russians, 
Found in commercial quantities only in the 
Urals. — G-. P.M. 

RHOEKOS. (See Theodores.) 

RIALTO, BRIDGE OP THE (Ponte (li 
Rialto). The ancient bridge which connects 
the Rialto with the other large island of 
Venice, Isola di San Mar(;o. (See Rriilge.) 

RIB. A moulding on an arched or fiat ceil- 
ing ; but specifically and more properly, in 
mediaeval vaulting, an arch, generally moulded, 
forming part of the skeleton upon which rest 
the intermediate concave surfaces which consti- 
tute the shell or closure of the vault. The 
crowning intersections of these arches or ribs 
are adorned with sculptured bosses. In quad- 
ripartite vaulting the main diagonal ribs are 
called by that name and also arcs ogives 
(see Ogive) ; each transverse rib is called arc 
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Rib, Fio. 1: Early Ribbed Vaulting with only the 
Essential Ribs, viz., Diagonal Ribs (Ogives) Meeting 
AT THE Central Boss; Transverse Ribs separating 
THE Vaulting Squares; Wall Ribs (Formerets) on 
Right and Left; the Compartment in the Distance 
IS, IN Part, in Sexpartite Vaulting; Salisbury Ca- 
thedral. 
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doubleau, and eacii longitudinal rib, arc for- RIBAITD. Same as Ribbon. 
meret. To this fundamental system of ribs RIBBET. Same as Rebate : Rabbet. 


supplementary and subordinate ribs 
were afterward added, dividing the 
•concave of the ceiling into many 
panels, but in general these had no 
function in the construction. (See 
Lienie Rib.) 

Diagonal Rib. In a ribbed vault, 
•one of the two intersecting ribs ex- 
tending from one corner of the com- 
partment to that diagonally opposite. 
In Gothic vaulting, the diagonal ribs 
■were generally semicircles ; so that 
the wall ribs (fornierets) and cross 
ribs (arcs doubleaux) were naturally 
pointed to avoid the cupola-iike form 
which would result from too great a 
difference in their respective heights. 
When the diagonal ribs w’ere thus 
pointed, the cross ribs and wall ribs 
■were naturally given the form of a 
more acute pointed arch. (See Ogive.) 

Laminated Rib. Same as La- 
minated Arch (which see under 
Arch). 

Lierne Rib. (See under L.) 

Ridge Rib. A longitudinal rib 
sometimes used at the apex of medi- 



Rib, Fig. 2 : Vaulting of 1260 with many Ribs used for 
Ornament alone, as those at the Ridge of the Vault, 

AND ALL THE -OTHERS NOT FOUND IN FiG. Ij WESTMINSTER 

Abbey. 



mval vaulting. 

WaU Rib. That one of the two formerets 
which is closely attached to the exterior wall of 


RIBBING. Decorating with ribs ; the 
results of such treatment, especially as shown in 
the later vaulting of the Middle 
i / Ages, wdien noii-constructive ribs 

were multiplied for the sake of 
decorative effect, and in the ara- 
besqiies formed by intersecting ri bs 
in the stucco ceilings of the Tudor 
peiiod in England. 

RIBBON. A. A naiTO-w belt 
of decoration in any material or in 

B. Ill carpentry, a thin strip 
of bent wood, such as is used in 
shaping ' convex or concave ^sur-. 
faces. In ship carpentry, where 
it is more frequently used, it is 
called rib band. 

n A thin grooved strip of lead 

/ used in glazing stained glass win- 
dows, or in setting the quarrels 
or panes in leaded sashes. (See 
s \ ^ indo w, Part II . ) 

Z). In the balloon frame con- 
struction of the United States, a 
rsTKucTioNAL ; light girt or similar piece secured 
jLT, S. Mary to the faces of the studs, and 
forming a continuous tie around 
the building and supporting the ends of the beams. 

RICAMATORI, GIOVANNI BE’ (Gio- 
vanni da Udine) ; painter and decorator ; b, 
1487 : d. 1564. 
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Aecorcilug to Vasari, lie studied witli Gior- 
gione ill Venice about 1508. He was especially 
siiccess&l ill decorative painting and stucco 
work, and was the chief assistant of Raphael at 
the liOggie of the Vatican and in painting ac- 
cessories in the Loggia of the Farnesina, Rome. 
The decoration of the Villa Madama, Rome,' is 
ascribed to him. 

Crowe and Cavalcaselle, Baphml ,* Franceschini, 
Mogio.di Gwrarmi da Udine; Maniago, Storia 
delle belle arti fiiulane ; Vasari, Milanesi ed. 

, KICCHINI (mCCHINIO) FRANCESCO 
MARIA p arcliiteet. 

From 1605 to 1638 he was supervising archi- 
tect of. the cathedral of, Milan. .He was also 
employed at the Ospedale Maggiore where he 
built the portal on the Via Ospedale. His 
greatest work is the Palazzo di Brera, the court 
of wliich is one of the finest in Italy. He built 
also the Palazzo della Caiionica and many other 
buildings in Milan. 

Gurlitt, Geschichte des Baroel'stiles hi ItuUen; 
Ebe, Gpdt-Memissance ; Boito, Duomo di Milano. 

RICCIARELLI, DANIELLO DE’ 
(DANIEEO BA VOLTERRA) ; painter and 
sculjitor; b. 1509; d. 1566. 

Ricciarelli was infiiieiieed by Sodoma, Peruzzi 
(see Peruzzi), Perino del Vaga(see Buonaccorsi), 
and Michelangelo (see Baonarroti). He Avas a 
laborious painter and left many pictures in the 
Roman churches. The most important is the 
Descent from the Cross in the church of S. 
Trinita del Monte, supposed to have been de- 
signed by Michelangelo. He assisted Michel- 
angelo in much of his work. 

JMiintz, Rejiaissance. 

RICCIO, ANDREA. (See Briosco, Andrea.) 

RICCIO, ANTONIO. (See Rizzo, Antonio.) 

RICHARD DE GAINSBOROUGH. (See 
Gainsborough, Richard de.) 

RICHARDSON, CHARLES JAMBS; 
architect. 

A pupil of Sir John Soane (see Soane, Sir J.). 
He published numerous architectural works, the 
most important of -whieh are : Architecturcil 
Remains of Elizabeth and James L (1836, 
1 voL folio), and Studies from Old English 
Mansions (4 vols. folio 1841-1848). 

Redgrave, Dictionary of Artists. 

RICHARDSON, HENRY HOBSON; 

architect ; b. Sept. 29, 1838 ; d, April 27, 1886. 

Richardson was horn in Louisiana. In 1860 
he entered the Rcole des Beaux Arts under the 
direction of L. J. Andrew The outbreak of the 
Civil War having destroyed the resources of his 
fiimiiy, he secured through Andrd a position as 
draughtsman in a government office in Paris. 
Returning to America in October, 1865, his first 
commission was for a Unitarian church in Spring- 
field, Massachusetts. This was followed by the 
construction of the offices of the Boston and Albany 
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railroad in Springfield and a church in Medford, 
Massachusetts. October 1, 1867, he formed a 
partnership with Charles Gaiiibrill. In July, 
1870, Richardson s design for the Brattle Street 
Church in Commonwealth Avenue, Boston, was 
successful. This Romanesque church is noted 
for its fine tower, hearing a frieze sculptured 
with colossal figures. The best known of his 
works is Trinity Church in Boston, begun in 1872 
and finished in 1877. In 1876 he was associated 
with Leopold Eidlitz and Frederick Law Olm- 
stead in the completion of the State Capitol in 
Albany. Richardson built the Allegheny Court 
House (which see), Sever Hall in Harvard Uni- 
versity, and numerous public and business build- 
ings, In most of his works he followed a style 
of his own based on the Romanesque architect- 
ure of southern France. 

Van Rensselaer, Henry Hobson Richardson 
and His Works. 

RICHIER, GBOFFROY; architect. 

February 17, 1451, Richier succeeded Jehan 
Roussel as maUre de Vmtvre of the cathedral 
of Rouen. About 1458 he began the arch- 
bishop’s palace at Rouen. 

Deville, Revue des architectes de la Ville de 
Rouen. 

RICHIER, GERARD ; architect and sculptor. 

A son of Ligier Richier (see Richier, L.). In 
1511 he made the fireplace of the Salle des 
Grands Jours at Saint Mihiel (Meuse), France. 
In 1580 he went to Nancy, and in 1581 made 
the tomb of Perrin Leciiver in that city. 

L’Abbe Souhaut, Les Richiers. 

RICHIER, JEAN ; architect and sculptor. 

Probably a son of G-thard Richier (see Rich- 
ier, G,). In 1609 he was associated with 
Michel Pierre in constructing the sepulchral 
chapel of the dukes of Lorraine for the church 
of the Cordeliers at Nancy. In 1 6 1 4 he assisted 
in the fortification of that city. 

L’Ahb^ Souhaut, Les Richiers. 

RICHIER, LIGIER ; architect and sculptor; 
b. probably in 1506 at Saint Mihiel (Bleuse), 
France; d. April 11, 1567, at Geneva, Switzer- 
land. 

His first wmrk is the Nativity of Haton-Cha- 
tel (1523). ^ In 1532 he executed for the 
church of S. Etienne at Saint Mihiel the famous 
group of the Sepulchre, his most important 
work. In 1544 he made the monument of the 
Prince of Orange for the cathedral of Bar-le- 
Duc (Meuse), France, and in 1545 that of Rend 
de ChMon for the church of S. Pierre in that 
city. In 1547 he made the monument of the 
duchess of Philippe de Gueldre for the Corde- 
liers at Nancy. In 1549 he made a design for 
the chapel of the Collegiate church of S. Maxe 
at Bar-le-Duc, and in 1555 decorated this chapel 
with sculpture. 

Jos de Lisle, Ahbaye de Saint Mihiel; Gonse, 
292 



EINK 


EICKMAN 

St'uljifnre fran^aise ; Baiichal, Dictionnaire ; 
Treiiiblaye, Solesmes, 

RICKMAN, THOMAS, F.S.A. ; architect; 
b. June 8, 1776 ; d. January, 1841. 

In 1813 lie was elected professor of archi- 
tecture ill the Liverpool Academy. His best- 
known work, Art Attempt to discriminate the 
Styles of English ATchitecture^ was first j>rinted 
separately in 1817. He built a very large 
number of churches ill England. 

Eedgrave, Dictionary of Artists. 

RIDGE. The line of meeting of two oppo- 
site roof slopes, especially the nearly horizontal 
edge which is seen against the sky and is often 
decorated by a Ridge Ornament or Cresting. 

RIDGE . AND ITJRROW TILING. (See 
Pan Tile, under Tile.) 

RIDGE ORNAMENT. A cresting follow- 
ing the ridge of a roof often elaborately moulded 
or having floral ornamentation of pottery or of 
lead over an iron skeleton. 

RIDGE PIECE; — POLE. The board or 
plank at the apex of a roof against the sides of 
which the upper ends of the rafters abut ; 
sometimes called ridgeplate. Sometimes a 
second plank, called a false ridgepole, is secured 
above the ridgepole so as to form a cresting or 
a foundation for metal cresting. 

RIDGE SPIKE. A finiai at the end of a 
ridge crest, made of the same material as the 
crest (compare hip knob). 

RIDING HOUSE. A building specially 
fitted up for riding horseback indoors. The 
essential part of the structure is the great hall 
which will generally be high in the middle be- 
cause of the construction of the roof, and may 
be ventilated and also lighted in part from the 
centre of the roof. The floor is usually covered 
with some soft material easy for the horses’ feet, 
and preventing noise. There ■will also be ar- 
rangements for bars for practice in leaping, and 
places reserved for spectators usually in the 
form of raised galleries. Some of these halls 
are very large; one at Moscow is said to be 
550 feet long, and one at Darmstadt has a roof 
given as 319 feet long by 157 feet broad in a 
single span. These buildings seem, however, to 
be connected with military training. 

RIGGBNBOCH, CHRISTOPH; architect; 
b. 1810 at Basel; d. 1863. 

He was a pupil of Moller (see Holier) at 
Darmstadt and studied also in Berlin and Mu- 
nich. He superintended the restoration of the 
minster at Basel, Switzerland, and built the 
Elizabeth Kirche in that city. 

Seubert, Kunstlerdexikon. 

RIGHT LINE PEN. (See under Pen.) 

RIGHT OF WAY*. (See Law ; Legislation.) 

RILE, GERARD VON. (See Gdrard von 
Rile.) 

RILIEVO. (See Relief.) 
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RINASCIMENTO. In Italian, a rebirth ; 
especially in the. sense of Renaissance, the Jtal- 
iaii movement of the fifteenth century. The, 
term is used for the rebirth of literature, scien- 
tific investigation, and fine art, -while Risorgi- 
mento (which see) is often the term for the 
epoch historically considered. 

RINGHIERA. (Connected with Italian 
xirrhiga^ a public address.) In Italian art, 
any place from which it was customary to speak 
ill public ; especially the .balcony projecting 
from the principal front of the Palazzo Publico, 
Palazzo Gommimale, Broletto, and the like. 

RING STONE. One of the stones of an 
arch wdiich show on the fiice of the wall, or the 
end of the arch ; one of the voussoirs of the face 
forming the archivolt. — W. R. H. 

RINK. A building enclosing a large unob- 
structed area and used for some foiin of skating. 

The skating floor for ice skating should be at 
least 74 feetx 170 feet, insulated with at least 
8 inches of cork and then made water tight 
either by planking covered with tarred felt or 
asphalt mastic; it should be made tight along 
the sides so as to have a maximum depth at the 
drainage points of 12 inches and at the sides of 
7 inches. The top inch should be protected 
against cutting by niearis of a wmoden strip. 
The refrigerating pipes should be carried by 
means of strips placed parallel with the short 
axis of the floor with semicircular depressions 
in them for the support of the pipes. There 
should be at least one drainage point from 
which connection should be made to a se’wer 
controlled by means of a valve. The entire 
skating surface should be 4 feet below the level 
of the spectators’ platform, this in conjunction 
with a 2-foot railing affords a depression in 
which the cold air lies and makes it easy to 
maintain the ice hard and without fog, and to 
maintain as ■well an agreeable temperature for 
the spectators. 

The artificial ice is made by flooding the floor 
and freezing by either the compression or the 
absorption system, using either direct ammonia 
expansion or cold brine circulation, the latter 
being very mucli safer and very much less 
troublesome. 

The light must be very brilliant, a skating 
floor such as is described requiring at least five 
hundred 16 c.p>. lamps. 

With a high roof and window^s at the sides 
no especial provision need he made for ventila- 
tion. If the conditions are difierent, then a fan 
should be provided, disci, larging cold air into the 
skating-floor pit near tlie ice surfiice through 
ducts under the spectators’ gallery, at four 
points, at least. 

The rink for roller skating is arranged in the 
same way except that the skating floor should 
be made of sugar maple in 2-inch strips, well 
nailed and planed smooth. — Geobge Hill. 
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RIO,. A streaRi or . eanal ; . the term is an 
abbreviation, of the Italian Rivo and is in 'use 
especiailv in the city of ' Yenice, where it is- 
applied to all the smaller water streets, that is 
to say, to all except the Cariahmzo and Oana- 
■reggio. 

HIOTERRA. (Apparently a Venetian ab- 
breviation of Rivo (rio) terrcizzato.) A street 
made by the filling up of a canal ; especially in 
Venice, "where, during the last forty years, a 
iiumber of old canals have been turned into 
.streets which are generally wider and straighter 
'than the old eaMi. ■ 

RIPIiEY, THOMAS; b. about 1685; d. 
1758. 

In 1705 he obtained tlie freedom of the Car- 
■ penters^ Compan^y, ' Favoured by Sir Horace 
Walpole, he became chief carpenter of the king, 
1721, a place previously held by Grinling Gib- 
bons. He built Houghton Hall, Norfolkshire, 
from the designs of Goliu Cariipbeli, and from 
1724 to 1730 "Woitertou House in the same 
shire. At about the same time lie built the 
Admiralty, in London, except the fin^ade. 

Stephen-Lee, Dictionarn of National Biography. 

RIP RAP. Broken stone more irregular in 
shape and size than Bubble ; used in "walls and 
foundations. 

RIP RAP WALL. A stone wall without 
regularity of structure ; as used in deep water. 

RISB. A. The vertical distance between two 
consecutive treads in a stair; sometimes, the 
entire height of a flight of stairs from landing to 
landing. (See Biser.) 

B. The vertical height of the curved part of 
an arch, that is the distance measured vertically, 
as in an elevation, from the springing line to 
the highest point of the curved intrados. 

RISER. A. Tile upright of one step, 
•whether the step be in one piece as a block of 
stone, or built up. In the former case, the 
riser is the surface alone (compare Jamb ; Soffit). 
In the latter case, the riser is the board, phi'fce 
of cast iron, or similar thin piece which is set 
upright between two treads. 

B. By extension, the same as Rise. A stair 
in which the treads are separate planks, slabs 
of slate, plates of iron, or the like, is sometimes 
built without risers. (See Open Riser below.) 
In this case, an incorrect extension of the term 
is used, and such a stair is said to have open 
■risers.'" ■ , 

Open Riser. The space betw^een two adjoin- 
ing treads in a stair when such space is not 
filled with a solid riser. (See Riser.) 

RISING JOINT HINGE. (See Rising 
Hinge, under Hinge.) 

RISING LINE. In plumbing and gas fit- 
ting, the main which carries water or gas verti- 
cally or nearly so ; the term often including the 
minor pipes and branches attached. 

RISO'RGIMENTO. (See Rinascimento.) 
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RIVA. A piece of ground along the edge 
of the water ; a quay or terraced road at the 
water’s edge. The "word is used for one of the 
larger water-side streets of Venice, especially 
the Riva degli ScMavonL 

RIVET. A short bolt or pin of wrought 
iron, copper, or other malleable metal, formed 
"^ith a head, so that when inserted in a hole 
passing through two pieces of metal, the point 
or end projecting on the other side having been 
hammered fiat, a second head is formed and the 
junction made thus permanent and effectual. 
Except when the rivets are small, this hammer- 
ing out of a second or inner head is done while 
the rivet is hot, so that by shrinking in the pro- 
cess of cooling it may bind more closely the 
pieces which it is intended to unite. In this 
closer and more effectual bond exists the princi- 
pal advantage of rivets over bolts and nuts. 

RIVBTTING. Tiie process of uniting the 
various parts of any structural member or frame- 
work of stone or iron by the use of hot or cold 
rivets, whether driven and headed by machines 
or by hand. (See Iron Construction.) 

BIVOLTATTTRA. (See Mosaic.) 

RIZZO (RICCIO), ANTONIO DI GIO- 
VANNI. (The Antonio Bregno of F. Sanso- 
vino); sculptor and architect; d. about 1498. 

Antonio Rizzo should not be confounded with 
Andrea Briosco (see Briosco, Andrea) called 
Riccio. Antonio Bregno of Como, sculptor of 
the monument of the Doge Francesco Foscari 
in the church of S. Maria dei Frari, in Venice, 
is probably also a different person. The only 
work which bears Rizzo’s signature is the statue 
of Eve on the Arco Foscari, at the Doge’s Pal- 
ace, Venice, but the Adam and other statues on 
the Arco are doubtless by him. Sansovino (op. 
cit.) ascribes to him the monument of the Doge 
Niccolo Tron in the Frari. Rizzo’s chief work 
\vas the reconstruction of that portion of the 
court of the Doge’s palace which was destroyed 
by fire Sept. 14, 1483. He held the office 
of Soprastante of tliis work until 1498. At 
the Doge’s Palace, Rizzo built the northern half 
of the eastern wing (on the Riva), including the 
facade upon the court and that upon the canal. 
The Giants’ Stair (which see, under Stair) was 
also built by him. 

Bernascone, La vita e le opere cU Antonio Bizzo ; 
Faoletti, Rinascimento; Muntz, Renaissance; 
Perkins, Italian Sculptors; Cicognara, Fahlmche 
di Venezia ; Meyer, has Venezianische Grahdenk- 
mal; Zanotto, Palazzo Diicale; Samsoviiio, 
Venetla. 

ROBBIA, ANDREA DELLA; sculptor; 
b. Oct. 28, 1435; d. Aug. 4, 1525. 

A nephew of Luca della Robbia (see Robbia, 
Luca della), and assisted him in developing the 
art of colouring terra cotta with stanniferous 
glazes. The scheme of colour employed by Luca 
■was always simple, and Andrea usually confined 
himself to blue and white for the figures, re- 
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serving polycliromatic .decoration for the acces- 
sories, He is less severe and elevated in style 
than Luca. The only work which can with 
certainty l3e ascribed to Andrea is the retable 
of the church of S. Maria delle Grazie at Arezzo 
(see Benedetto da Maiano). The works of the 
members of the family can hardly be distinguished 
(see Robbia Work). 

(For bibliography, see Robbia, Luca della.) 

ROBBIA, GIOVANNI DELLA ; sculptor ; 
b. May 8, 1469; d. about 1529. 

One of the seven sons of Andrea della Robbia 
(see Robbia, A. della), of whom live appear to 
have assisted him in the development of the 
family specialty of colouring terra cotta with 
stanniferous glazes. (See .Robbia, Luca della ; 
Robbia Work.) 

(For bibliography, see Robbia, Luca della.) 

ROBBIA, GIROLAMO (JEROME) 
DELLA ; sculptor and architect ; d, Aug. 4, 
1566. 

Girolamo was the youngest son of Andrea 
della Robbia (see Robbia, Andrea della). Noth- 
ing is known of him until he went to France, 
probably between 1525 and 1528. In a docu- 
ment dated Feb. 5, 1529, Jerosme de liobia, 
tailleur d^ ymages et esmailleiir is men- 
tioned as associated with Pierre Gadier, Maistre 
Magon in the construction of the Chateau du 
Bois de .Boulogne (known as the Chateau de 
Madrid, and destroyed in the eighteenth cen- 
tury). He appears in the records of the build- 
ing until 1553, and he was either its architect 
or the designer of the terra-cotta decoration, 
which was destroyed with the building. 

Marquis de Laborcle, Le Chateau (hi Bois de 
Boulogne; Marquis de Laborde, La Benaissance 
des Arts.; Palustre, La Benaissance en France; 
Jacques Androuet dii Cerceau, Les plus exeeUents 
bastiments de France, 

ROBBIA, LUCA DELLA; sculptor; b. 
1399 or 1400 ; d. Feb. 20, 1482. 

The principal member of a family of sculptors 
ill Florence in the fifteenth century. He ^was 
apprenticed to a goldsmith. The best known 
of his works and the earliest whieli can be dated 
with (iertaiiity is the marble cantoria which was 
formerly in the cathedral of Florence and is now 
in the Museo Nazionale (Bargelio). It was be- 
gun in 1430 and finished about 1440. The 
companion piece is by Donatello (see Donatello). 
Between 1437 and 1440 Luca made five bas- 
reliefs, completing the series begun by Giotto 
(see Giotto) in the first story of the Campanile,,, 
Florence. The bronze doors of the sacristy of 
the cathedral of Florence were begun by Luca 
with the assistance of Michelozzi (see Michel- 
ozzi) in 1447, but not placed until 1474. In 
1455 he began the marble monument of the 
bishop Bonozzo Federighi in the church of S. 
Francesco di Paolo near Florence (finished 1451). 
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To Luca is due the application of the, art of 
glazed . terra cotta to figure sciiiptiire and to 
elaborate architectural deeo,ration. He was as- 
sisted and succeeded by various members of his 
family (see Robbia Work). Luca’s earliest work 
in Robbia ware, of which the date is known, 
appears to be the bas-relief of the Mesitrredic/ji 
over the door of the sacristy of the cathedral of 
Florence (1443). The Ascerisimi also i,ii the 
cathedral was made between 1446 and 1450. 
A series of medallions on the facades of Or S. 
Michele (Florence) are among his earlier works. 
The works of Luca are more severe in style and , 
more simple in colour than tliose of his successors. 

Marcel Reynioiul, Ij'S della Bohlda : Cnvailucci 
Molinier, Les della liohbirf : Stegmann, Die IBL 
djirhfmerfarfiiU^^ drdla Bohhia; yiarf|uaiid, Hunting 
della Bobbias in Italg ; Vasari, ^Milaiitsi ed. 

ROBBIA WORK. Glazed terra-cotta work 
of the Della Robbia fariiily. 

This decorative material, though known to 
the ancient Egy|.>tians, Babylonians, Assyriarm, 
and Persians, seems to have been introduced 
into Europe hj the Saracens and applied by 
them only to the minor arts. It assumed 
monumental importance in the hands of Luca 
della Robbia, a Florentine sculptor of unusual 
skill and refinement. Work in this material 
became the exclusive occiipatioii of his nephew 
Andrea, five of whose, sons were sculptors. 
These sons spread their productions in various 
quarters of Italy. Giovanni sent examples of 
his art into many small towns of Tuscany, Fra 
Ainbrogio to the region about Siena, Fra Mattia 
to Umbria and the Marches, Luca the younger 
to Rome, and Girolamo to France. Giovanni 
was succeeded by Benedetto Biiglioni and by 
Saiiti Bugiioni (1494-1576), who continued the 
practice of the art until late in the sixteenth 
century. A south Italian sculptor, Maestro 
Jacopo da Benevento, is represented by a signed 
altarpiece of glazed terra cotta, and there are 
many monuments of the fifteenth and sixteenth 
centuries made of this material which cannot be 
assigned to any member of the Robbia School. 
Some care is sometimes required to distinguish 
this class of Renaissance sculptures from the 
similar works and copies made hy Bastianini, 
Novelli, and Graziaiii in the early part of this 
century or by the Cantigalli or Giiiori compa- 
nies of the present day. 

The glazes used by the different members of 
the Robbia School varied in quality. Luca’s 
glazes were hard and brilliant, while those of 
his successors proved to be in many cases lass 
durable, Luca’s handling of coloured glazes was 
masterly, and the results harmonious and re- 
fined. Andrea’s attempts at polychrorny were 
less successful and Giovanni’s frequently atro- 
cious. 

The Robbia family applied glazed teri'a cotta 
to many kinds of architectural decoration. 
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Pavements were made by tlie elder Luca for the 
palace of Piero di Cosinio del Medici, by Andrea 
for the chapel of S. Lorenzo in the Collegiata 
at ' Empoli and by tl:ie younger Luca, after 
designs l)y Eapliael, for tlie loggie of the Yati- 
can.' The earliest Rol'tbia pavements showed 
some trace of Saracen influence, which,, how- 
ever, was soon replaced by more distinctively 
Italian designs. Cllazed terra-cotta ceilings 
were made by Luca for the Medici palace, for 
the rotunda of the porch of the Pazzi chapel, 
and by Andrea for the porch of the cathedral 
at.'Pistoia. Some of these maybe viewed as 
substitutes for the marble-coflered ceilings of 
classic .architect lire, others for the mosaic- 
covered vaults of Byzantine type, but the 
designs have in addition the ebariii which 
comes froni the naturalism of the early Eenais- 
sance. Medallions, not infrequently set in 
frames representing fruit and flowers, decorated 
the centre and corners of vaults, as in the 
Portogallo chapel at San Miiiiato, or the span- 
driis of the arches of an arcade as in tlie 
porches of the Innocenti hospital in Florence 
or the Ceppo hospital in Pistoia, or were 
arranged in horizontal lines, as in the Pazzi 
chapel. Medallions, rectangles, and other 
simple forms were frequently used for heraldic 
.emblems, , ' ■ ' 

The minor towns of Tuscany contain on the 
walls of their public buildings hundreds of coats- 
of-arms in glazed terra cotta by the Robbia 
School. Continuous friezes were not commonly 
made of this material. Luca attempted them 
on a small scale on two haldaehinos at Iinpru- 
neta, and Andrea made a terra-cotta frieze 
around the interior of the dome of S, Maria 
(lelle Gareeri at Prato, It was reserved for the 
pupils of Giovanni to make the very striking 
frieze of the Ceppo hospital. Not a few lu- 
nettes were made by the Robbias, as, for 
example, the pointed-arched lunettes in the 
Florence cathedral by Luca, the round-arched 
lunette over the entrance of the cathedral at 
Prato by Andrea, and the polychromatic lunette 
by Giovanni, recently acquired by the Brooklyn 
Institute. 

Many inagniflcent altarpieces in glazed terra- 
cotta may be credited to this school. Their 
pilasters and capitals and friezes and mouldings 
are charming examples of Renaissance architec- 
tural design. It would be difficult to find a 
more exquisite monument of its kind than 
Lucas tabernacle, which serves as an altarpiece 
in the chapel of the Holy Cross at Iinpruneta. 
Atidrea is, however, much more abundantly 
represented by beautiful altarpieces in many 
Italian towns outside of Florence, especially at 
Arezzo and La Verna. Perhaps the most per- 
fect of his altarpieces is the Coronation of the 
Virgin" in the Osservanza near Siena. A good 
example of such altarpieces is the Assumption 
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of the . Virgin . in the Metropolitan Museum, 
New York. Many inferior, highly coloured but 
partially glazed altarpieces were made by tiie 
pupils of Giovanni for the smaller villages of 
central Italy. The figured composition in these 
altar-pieces are in high relief. Sculptures in 
the round, like the beautiful group representing 
the Visitation, which Luca made for the church 
of S. Giovanni at Pistoia, were not common. 

Pavements, ceilings, lunettes, friezes, me- 
dallioms, altarpieces, statues, by no means 
exhaust the list of the applications made by 
the Della Robbia family of glazed terra cotta. 
The churches of eeiitrai Italy are abundantly 
supplied with Robbia tabernacles, and Robbia 
fonts, candelabra, and vases are not rare. Thus 
the new technique was 'applied systematically 
in many directions, where previously more ex- 
pensive methods of marble and metal sculpture, 
of mosaic and tempera painting had prevailed. 

— Allan Maequand, 

ROBERT DB COUCT ; architect; d. 1311. 

The architect of Reims cathedral, after the 
the fire of 1211, was either Robert de Coucy or 
Hue Libergier (see Libergier), who began the 
church of S. Nicaise at Reims in 1229. The 
Robert de Coucy known to the records became 
ai'chitect of S. Nicaise at the death of Libergier 
ill 1263. He w^as also architect of the cathe- 
dral of Reims at this later time. 

Gonse, UArt Gotliique ; Cerf, Notre Dame cle- 
Reims; Tarb^, Notre Dame de Reims; L’Abb6 
Tourneur, Description de Notre Dame de Reims; 
Bauchal, Dictionnaire. 

ROBERT DE LUZARCHES. (See Lu- 
zarches, Robert de.) 

ROBIN, PIERRE; architect. 

He made the plans of the church of S. 
Maclou at Rouen about 1437 and conducted 
the works on that building until 1450. 

Bauchal, Dictionnaire, 

ROBUSTI, JACOPO. (See Tintoretto.) 

ROCAILLE (n.). A system of decoration 
supposed to be founded upon the forms of rocks, 
or upon the artificial rock work of the seven- 
teenth-centuiy gardens to which were added 
shells sometimes of real, sometimes of imaginary 
shapes. The ornament soon passed into a sys- 
tem of scrolls combined with abundant floral 
and other carving, with gilding used freely, and 
paintings in panels. This system of ornamen- 
tation was used equally for the wood-lined 
interiors of handsome residences and choirs of 
churches and for the smallest objects of familiar 
ornamentation, such as the little boxes of gold, 
ivory, and tortoise shell used for snuff and bon- 
bons, small toilet articles and the like. The 
essence of .the style is that these curves shall 
never be continuous for more than a short dis- 
tance, nor make more than one double curve 
like the letter S, without breaking off to begitb 
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again abruptly. (See . Meissoiiier, and the' col- 
lective edition of liis works cited.) — R. S. 
ROCK-CUT BUILDING. Excavation in 


Ellora, they are entirely isolated from the 
native rock mass from which they were cut, 
presenting within and without all the appear- 


Rock-cut Building: Tomb at Telmissus, Asia 
Minor; Plan. 

native rock without the aid of masonry, or 
with hut little masonry. Tombs so excavated 
are common in Egypt, Lycia, Petra, Etruria, 
and Jerusalem, generally presenting an archi- 
tectural front only, with dark interior cham- 


Rock-citt Building: Tomb at Telmissus: see 
Plan. 

ance of structural buildings, though actually 
monolithic. — H. V. B. 

ROCK PACED. Same as Quarry Faced. 
(See Stone Cutting.) 


Rock-cut Building: Underground Kitchen, Village of Mondjebia, Syria. 

bers, of which the sections are supported by ROCK TEMPLE, (See Rock-cut Building.) 

masses of stone left in the form of solid pillars. ROCK WORK. A rough and purposely 

Temples so excavated occur in ISfubia, as at irregular combination of stones, broken bricks, 
Ipsamboul, and in modem India, where, as at and other hard materials, with cement mortar 


■ROCOCO ABCHITBCTURB' 

poured over it, and eartb, pebMes, and tlie like 
filling tlie cavities, .Bometiines having grass and 
sniall plants growing upon it; the whole in- 
tended as a garden, decoration in what was 
supposed to he a, naturalistic stjle. This 
device was common in the eighteenth century, 
and its prevalence is. supposed to have had to 
do with, some of .the features and , with the 
names of the decorative styles of the time. 
(See Eocaille ; Rococo.) 

; : HOCOCO ARCHITBCTUHE. The archi- 


tecture of the century beginning about 1660 
A.B. in so far as it is marked by a certain 
excess of curvature and a lack of firm lines and 
formal distribution. The term is of French 
origin, in spite of its Italian appearance, and 
was apparently derived from the term Eocaille. 
The characteristic decoration of the style is 
hardly seen in the exteriors of buildings, or at 
least hardly in the walls, porticoes, etc., hut 
these are characterized by great boldness in 
deviation from the classical orders as described 
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and drawn by Vignola and other authorities. 
The capitals of columns assume new forms ; 
wTeaths and festoons adorn the Ionic capital ; 
the entablature is sometimes cut into pieces, or 
wholly changed in its proportions to allow of a 
&toTj of windows ; there is a tendency toward 
setting piers and flanking buttresses, with an 
angle projecting in front, so that the plan of 
the buttress is approximately triangular ; there 
is a disposition to use irregularly curved win- 
dow' heads and door heads, and to open wdndows 
of round and oval shape in unusual 
places ; the balconies have commonly 
w’roiiglit-iroii railings, and these are 
of fantastic curvature both in plan 
and vertically; sculpture of human 
figures, either complete or used as 
caryatids and telamones, is very much 
diversified in })ose and gesture. The 
characteristic interior decoration is 
composed of scrolls which pass into 
each, other abruptly, as described under 
Eocaille. There is also in the interiors 
a singular indifference to the construc- 
tive character of the design, the w^alls 
passing into the flat ceilings through 
a very large cove, which is not limited 
to horizontal lines either at top or 
bottom, but wdien seen from below^ is 
difficult to determine as to size and 
exact location. These strange coves 
are often filled with veiy elaborate 
and highly finished painting, a con- 
tinuation often of the composition 
•with "which the ceiling is filled. 
Openings also fill the wall above doors 
and windows. (See Overdoor ; Bessus 
de Feiietre; Bessus de Porte ; also 
Churrigueresque.) — B. S. 

ROD. A piece or strip of w^'oed, 
such as could be cut out of a plank ; 
that is to say, about 2 inches square ; 
as used by carpenters for setting out 
their work. Such a strip of wood, 
marked *with feet and half feet, and 
sometimes with inches and half inches 
for a part of its length, is generally cut 
exactly 10 feet long, and is then called 
by the workmen the Ten-foot Rod. 
Lightning Rod. (See under L.) 
Picture Rod. A rod serving the 
same purpose as a Picture Moulding (which 
see under Moulding). 

ROESNER, KARL ; architect; b. June 19, 
1804; d. 1867. 

He was educated at the Academy of Vienna 
and in Italy, and was appointed Professor of 
Perspective at the Academy in Vienna. Pro- 
fessor Eoesner Avas especially attracted to early 
medimAuil architecture and built many Roman- 
esque churches. 

Seubert, Kunstler-lexikon. 
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ROGER (I*) Archbisbop of York. ■ . 

Eoger, Arclibisliop of York from 1154 to 
1181, began in 1171 to build the original 
Koriiiaii choir of the cathedral of York (Eng- 
land), of which the crypt remains. 

Brown, MetropfMtan OJmrch of S, Feter^ York, 

ROGER (11. ), abbot. 

The eleventh abbot of Mont Saint-Michel. 
He repaired the nave of the church of his 
abbey, which had fallen in 1103. After the 
contiagration of 1112 he repaired the buildings 
of the abbey, and erected the constructions to 
the north of the nave of the church. The 


BOLL. 

etudes wonogrofiliiques et archeologiques 
(Tours, 1874, 2 voL folio),. La 3Iessey etudes 
Archeologiques sur les Monuments (Paris), 
1883-1889, 8 vols. 4to) ; La Swinte Werge^ 
etudes arcMologiques et icomgrqpMques 
(Paris, 2 vols. folio, 1878, etc.). 

Beilier de la Ciiavignerie, Dictiommvre ; Bau- 
chal, Fii'tionnaire. 

ROHAULT DE PLBDRY, HEBERT ; 
architect; b. 1777; d. 1846. 

A pupil of Durand (see Durand). He Avon 
the prenvier grand prix de Emm in 1802. 
In 1806 he Avas appointed inspector of the 
works at the . Arc-de-Trioinphe de FEtoile, 



Eococo Architectijee : Early and Good Decoration from a Chateau at Bercy, Paris; noav 

Destroyed. 


Merveille^ usually ascribed to him, was not 
erected until the beginning of the thirteenth 
century. 

Hericher, Mont Saint-Michel; Corroyer, 3font 
Saint-3Iichel. 

ROHAULT DE FLEURY, CHARLES; 

architect ; b. Sept. 22, 1801 ; d, Aug. 12, 
1875. 

A son of Hilbert Roliault de Fleury (see Eo- 
liault de Fleury, belov’'). He was educated at 
the Ecole Foly technique and the Ecole des 
Beaux Arts (Paris). In 1833 he was ap- 
]joiiited architect of the hospitals of Paris, and 
about 1837 built important works at the Jar- 
din des Plantes. He Avas associated with 
Hittorff (see Hittorff) in designing the houses 
in the Place de FEtoile (Paris), Charles Eo- 
hault de Fleury is best knoAvn by his iniportant 
works on Christian archaeology : L^Emnqile^ 
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From 1817 to 1833 he was architect of the 
hospitals of Paris. He built important public 
edifices in Paris. 

Beilier de la Ciiavignerie, Dictionnaire ; Lance, 
BicUonnaire, . 

ROLL. A, A nearly cylindrical member, 
coinparathmly smrdl ; especially a rounded 
strip of Avood fastened to and continuous Avith 
a ridge or hip of a roof; a false ridge pole. 
(See Eidge Piece ; — Pole.) 

B. In a roof of lead or other metal, one 
of a series of rounded strips of Ai'ood secured 
at regular intervals along tlie slope, and extend- 
ing from the ridge to the eaves, over A^ilich 
the ends of the roofing plates are turned 
and lapped, thus preventing the craAvling of 
the metal by alternate expansion and contrac- 
tion. 

G. A similar rounded piece made by the 
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ROLL AND FILLET ROMANESQUE ARCHITECTURE 

metal sheatliing alone, or with the support of a the Roman. The name^ has been most com- 

wooden batten. monly restricted to the distinct and Iiornogeiie- 

ROLL AND PltiliBT. A. round moniding, oiis style that was evolved in Western Europe 

larger than a head, with a fillet on the face of in the ninth, tenth, eleventh, and tw^elfth een^ 

it — charaeteristie in string courses and labels turies, leaving the name ol Latin (see Latin 

of the middle and late medueval periods. Architecture) for the transitional style which 



Rococo Architecturk : Perfected Interior Decoration; c. 1700; Bruchsal on the Rhine. 

ROLLED IRON. Iron pressed while in a had intervened between the breaking up of the 
heated state into sheets or bars of any form by Roman in the fourth century and this ; hut it 

passing between lieavy steel rollers in a rolling may be broadly used to cover the interval from 

mill. the fourth century to the appearance of Gothic 

BOLLOCK. One ring of a rollock arch in the latter half of the twelfth. The Roinan- 
(which see under Arcli) 5 or one solid of such a esque was emphatically the architecture of the 

ring. round arch and the vault, as the Greek had 

ROMANESQUE ARCHITECTURE. Gem been that of the order and the lintel, and the 

erally the architecture of Europe between the Roman a compromise between the two. It 

Roman period and the Gothic ; a term applied took its start, it has been said, elsewhere (see 

to it long ago, because this architecture was Latin Architecture) from the time when the 

recognized as a closely related variation from column was first used as the direct support of 
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the arch rather tlian of the entablature, to 
which.it was inseparably joined in the Classic 
styles, the earliest known example being in 
Diocletian’s palace at Spalato (see Greco-Roman 
Architecture). But the change remained bar- 
ren till the ninth century, and the develop- 
ment from the union of the arch and col- 
umn, and the use of vaulting in common with 
them .which gave the new style its character, 
did not begin till then. The style has been 
called Lombard where it appeared in Italy, 
and has been ascribed to the builders of 
the Lombard kingdom in Italy ; but its begin- 
nings did not appear till that kingdom had 
been destroyed by Cliarlemagne, and it w'as 
practically worked out simultaneously under 
Teut(,)nie. infliuaices in Italy, France, and Ger- 
man}^, one country Ijehig now in the lead and 
now another, ami witii considerable local differ- 
ences in detail, y(.‘t with an all-pervading 
unity. In the eleventh century it spi-ead into 
Eitgland, where it appears as the style often 
called Norman, and later into the Scandina- 
vian countries. 

Up to the ninth century the basilican plan, 
adopted in Italy and derived from there, was 
the typical plan for churches throughout Europe, 
wdierever the inffuence of the Byzantine empire 
did not reach, although there were churches of 
a different type, round or polygonal, such as 
Charlemagne’s at Aachen (Aix-la-Chapelle), S. 

Vitale at Ravenna, and others of the kind (see 
Round Church). These last were exceptional; 
the basilican was the type whicdi had been de- 
veloped with the ritual of the Western Church, 




Rococo Architeicture : Stockholm, Sweden. 

and out of which the architecture of the Middle 
Ages was evolved. In the ninth century the 
storm of invasion, which had lulled for two 
centuries, -was renewed over a great part of 
Europe by the Nortiimen, the Saracens, and 
the Huns, more destructive than the earlier 
invaders ; churches were destroyed by hundreds, 
and tlie progress of architecture was 
checked. The tenth century was a 
period of general depression and pov- 
erty, of political confusion, of disorder 
in the church. But before the end of 
the century the condition of Europe bad 
begun to mend, and with the opening 
of the eleventh came a great architccturai 
fervour which was to last for een times, 
and in wdiicli new forms of building were 
rapidly developed. The steps of transi- 
tion are obscure, but from this time the 
Romanesque type of church, which set 
the form for tlie IMiddle Ages, began to 
take shape. This was the cruciform 
type, which, being continued on a great 
scale through the twelfth century, was 
followed in its main lines by the Gothic 
of the thirteenth and fourteenth, and so 
fixed the type for the whole of the Mid- 
dle Ages. The basilican plan not 
cruciform, though it is often so called. 
In the cruciform the nave and transept 
interpenetrated ; the nave, continued 
across the transept, made the eastern 
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crossing, beioriged architecturally to both. In 
the basilica the apse was cut off from the nave 
by the transept, in which the service was per- 
formed ; in the cniciforin, when the nave, pro- 
longed through the transept, made the eastern 
arm, the apse was joined to it, so that the two 
together made the choir, which only 
when much space was needed for the 
clergy was prolonged across it, or even 
down into the western arm. Thus 
the nave, by virtue of its continu- 
ity, gained the predominance w^hich 
had belonged to the transept. The 
two were usually built on the same 
system and of the same dimensions 
except as to length, so that the cross- 
ing became square. The aisles, too, 
were sometimes continued across the 
transept, flanking the continuation of 
the nave, and in the twelfth century 
even round the apse. The orienta- 
tion of the basilicas was followed, ex- 
cept in some parts of Italy, the 
churches facing the west, with tlieir 
apses to the east, and occasionally 
smaller churches were built without 
transepts, like the smaller basilicas. 

But a difference as marked as the 
change in plan from basilican to cruci- 
form, and even more important to the 
construction and aspect of churches, 
was the change in covering them. 

The basilicas were roofed and ceiled 
with wood ; their construction was 
proportionally slight ; they often fell to pieces, 
and great numbers of them were burned. The 
desire for more permanent and more monu- 
mental buildings grew with wealth and archi- 
tectural experience. As early as the eighth or 
ninth century vaulted crypts were built under 
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in the round churches. It was done in Roman 
fashion, 'with barrel vaults, and groins; but the 
difficulty of vaulting the irregular oblique divi- 
sions of the ai,sles of the octagonal chiirches led 
to dividing the vaults into siiiali co|npartineiits 
by cross ribs. This system, extended to the aisles. 




Komanesque Architecture: English, c. 1140; 

Church at Northampton. 

churches at first barrel vaulted, afterward groined 
in Roman fashion ; but it was long before the 
mediaeval builders got skill to vault the parts 
above ground. It is difficult to trace oiff the 
line of progress in times and places, but it is 
clear that the aisles, being lower and narrower, 
were first vaulted, and that this was first done 
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and finally to the naves of the long churches, led 
to dividing them throughout into regular hays 
which could be built one by one, and greatly 
facilitated the construction of vaults. In early 
experiments barrel vaults, both longitudinal and 
transverse, were freely used, but they were 
, heavy and uncomely, and soon gave way to 
groined vaults, which, by collecting the 
thriLst at their points of support, could be 
stayed by there increasing the thickness of 
the wall and pier. In the course of the 
eleventh century the habit of groin vault- 
ing the ai.s]es in square bays became general 
in the north, and probaliy in that part of 
Italy where the Teutonic intiuenee was con- 
trolling. The greater difficulty of vaulting 
the naves led to various efforts and many 
failures. It was necessary to increase 
greatly the weight of the clearstory walls, and 
elaborately con trabut the tlirust of the high 
vaults. In the middle of France by the end 
of the eleventh century a method was devised 
of covering the nave with a ])aiTel vault, round 
or pointed, and abutting it by half-barrel vaults 
over the aisles, whose crowns reached nearly to 
the springing of the nave vault. There are 
examples in S. Etienne at Nevers, Notre Daine- 
du-Port at Clermont-Ferrand, and in the abbe^r 
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of Foiiteiiay. For the same pmiiose were us^e^ 

barrel Taiiits, ' whose axes are at right angles 
with the axes of tlie aisles. But the thrust of 
the main vault along the ’whole clearstory wall 
was still difficult to meet ; the cle.ystory was 
darheneil or wholly closed hy the aisle xaiilts, 
the interiors were iieat^ and dark, and the sys- 
tem did not prevail. . 
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story walls, rising high above the aisles without 
a trace of buttressing, and so thick that an 
arcaded gallery is carried through them under 
the eaves above the springing of the vaults. 
The French builders, more inventive, tried 
every means to lighten their construction. 
Sometimes they tied the vaults across with 
iron, stiffening the clearstory walls with tim- 
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Here the divergence of the French builders 
from the German and Italian is conspicuous. 
The Germans and Italians, averse to buttress- 
ing, trusted, in Eomaii fashion, to sheer weight 
of masonry, using thick walls, massive piers, 
and narrow openings, maintaining even to the 
thirteenth century the aspect of massive breadth, 
dignity, and repose that marked their early 
Romanesque. In the cathedral of Speyer the 
thick-shelled vaults, a hundred feet high, are 
balanced by the mere weight of the clear- 
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hers, wffiich in time rotted away. Sometimes 
they relied on buttresses applied to the clear- 
story, and those, too, at first betrayed them. 
At last they invented the flying buttress, set 
across the aisles at the springing of the main 
vault above the piers. They built their vaults 
on independent ribs, transverse, di?igonal, and 
longitudinal, which bore them like a pex'manent 
scaffolding. They lightened the shells of their 
vaults and the clearstory walls between their 
buttresses as much as possible, expanding the 
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windows, and shortening the bays of the naves; 
and finally, equalizing the height of the ribs 
and levelling the crown of the vaulting by the 
use of the pointed arch, they led the way to 
the wonderful development of Gothic in the 
thirteenth century. 

This was not achieved without many failures; 
the chronicles of the eleventh and twelfth cen- 
turies are full of stories of churches which fell 
down soon after they were built, or were soon 
destroyed to make way for new experiments. 
The cruciform shape and the arrangement of 
aisles and transept being presupposed, the 
church was designed to suit thevaidtingeom- 
partments, so that these became the units of 
the plan, and it has been said that mediaeval 
churches were planned from the top downward. 
In Roinaii arcliitecture, wherever an entablature, 
an arch, or the pendant of a vault abutted 
against a wall, a column or a pilaster was ]>ro- 
vided to receive it. This principle, carried out 
in Byzantine architecture and in the round and 
polygonal churches of the early Romanesque, 
produced the compound pier, and, where arches 
met at right angles, the cruciform pier. In 
the north, and in Italy when the supply of 
columns that could be got from the Roman 
buildings was e.xhausted, piers were the natural 
supports of the arcades. The plain square 
pier, when a pilaster was added to it on one 
side to receive the cross rib of the aisle vault, 
took the shape and when the main archivolt 
was broken into steps by adding a sub arch, 



Romanksque Architecture: Piscina, Kirk- 
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the shape As the workmen gained skill 
half columns were substituted for the pilasters, 
and the forms and B' resulted. When pi- 
lasters or shafts were carried up on the side of 
the nave to receive cross arches or vaulting 
ribs, or sometimes even the roof trasses, the 
piers took the forms O and X>, which last may 
he taken as a typical form of pier in a devel- 
oped Romanesque church. As the style pro- 
■ $17 
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gressed the plan of the, piers grew ^uiried and 
complicated ; a representative of every sub- 
division of the arches and every vaulting rib 
was gathered into it. The compound pier came 



Romanesque Architecture: Porch, Kelso 
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to be used even in churches which were not in- 
tended to be vaulted, as we may see in S. !Mini- 
ato in Florence. On the other hand, in chiirelies 
here and tliere columns continued in use, in- 
creasing in size, and bearing on their capitals 
the groups of shafts and the stepped arehivolts 
above them, set either eoiitiimously, or oftener 
alternately with piers. The charm of an alter- 
nating arrangement of piers and eoluinns, or of 
lighter and heavier piers, seems to liave early 
caught the eye of the German and Italian 
builders, though the French made little use of 
it. The German system found in this exactly 
the provision of supports it needed, for it was 
based on equal vaults intersecting in square 
compartments, the natural result of the Roman 
system. Their naves being twice as wide as 
their aisles, the bays of the nave w^ei*e. twice 
as large as those of the aisles, and each of 
them covered two arches. It follow^ed that 
wRile every pier or column carried a shaft from 
a groin of the aisle, every alternate one carried 
also a shaft from the nave vault. Hence every 
other pier was a heavy one, and the alternate 
ones were lightei', or in many eases w’ere re- 
placed by columns. This arrangement gives 
a peculiar charm to many interiors in the Ger- 
man Romanesque or so-called Lombard style, 
and to some in England. 

The intersection of nave and transept in the 
cruciform church gave special architectural im- 
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portal] ce to the crossing, which before long came 
to be coTered with a dome, or at least with a 
Tanlt higher than the rest, perhaps in reminis- 
cence of the Byzantine method. Over it a large 
tower was often built, a habit which lasted long 


A 


BOMANBSQUB AECHITBCTURB 

a triforium, was in some cases itself vaulted, 
and made a second story aisle, like those in 
some of the Latin churches and many of the 
Byzantine, which served to increase the capacity 
of the churches and to divide the worshippers, 
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in the churches of Normandy of a later style. 
It early became a habit to caivy an interior 
gallery above the main arcades and under the 
aisle roofs, opening into the nave through an 
arcade of small arches, usually borne on colon- 
nettes, and treated with greater richness than 
the principal archcvS below. This gallery, called 
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— men from women or monks and nuns from 
the laity, — and answered to the Gymeceum of 
the Eastern churches, from which it was doubt- 
less derived. This upper gallery or aisle ap- 
pears here and there all over Europe, for 
instance, in S. Ambrogio in Milan, in the Ab- 
baye aux Hommes at Caen, the cathedral at 
320 
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Peterborough, and the Miiiister at Aachen. The 
triforium itself, usually a mere open arcade, 
became almost universal in churches of impor- 
taiice, a very effective element of their interior 
composition, whose triple vertical division, into 
two contrasting arcades with the windowed 
clearstory above, was the theme of endless pic- 
turesque variations. 

The exteriors of churches developed in corre- 
spondence with the interiors. Instead of the 
single detached campanile of an Italian church 
a characteristic group of towers grew up about 
a German church, all intimate parts of its de- 
sign. Usually there was a tower at the cross- 
ing with a lantern, often a pair at the west end, 
often a pair flanking the eastern arm, sometimes 
a second lantern over the narthex, which in Ger- 
man churches was often in two stories, and at 
times all these were combined in one building, 
as we may see in the abbey of Laach, or the 
cathedral of Speyer. The mass- 
ive walls needed to stay the 
vaults, and hardly reenforced 
with buttresses, were divided by 
fiat pilaster strips, which often 
merged in round-headed panels 
enclosing the round-arched win- 
dows, or were continued up till 
they were lost in the arcaded 
and corbelled cornices running 
up the gables with which the 
fronts of naves and transepts 
were finished, and were a marked 
characteristic of the style. The 
towers, lighted by small win- 
dows which multiplied with the 
ascending stories, in groups di- 
vided by small colonnettes, were 
at first mostly round or octag- 
onal j the later ones more com- 
monly square, and in Germany 
and Italy they were regularly covered with pointed 
roofs, conical or pyramidal. The French build- 
ers were more sparing of towers than the Ger- 
man, and were apt to employ only a pair, or a 
single one which they commonly placed over the 
crossing or the west porch. Upon this they lav- 
ished great richness, developing the roof into a 
stone spire, decorated with pinnacles and lu- 
carnes, which even before the transition to the 
Pointed style became a beautiful and elaborate 
composition. 

The favourite ornamental features of the Ro- 
manesque builders were arcades and colonnettes. 
Arcades were used in the utmost profusion, espe- 
cially in the north of Italy and along the Rhine. 
Open or blind, they were carried about the sides 
of cloisters, along blank walls, over the fronts 
and even the flanks of churches, under eaves, 
and up and down the slopes of gables. Colon- 
nettes were multiplied unceasingly ; clustered 
about doors and windows, and supporting every 
321 


ROMANESQUE ARCHITECTURE 

arcade, occasionally set in rows for their own 
sake alone with no arches to cany, as on the 
front of the Pieve.at Arezzo. The decorative 
instinct of the workmen expressed itself chiefly 
in ornamental sculpture, neglecting the early 
Christian art of ' pictorial mosaic, aiicl making 
painting subordinate, as it had been in classic 
times. The carving, which was chiefly accumu- 
lated upon capitals and string courses and about 
doorways, and which at first was based on clas- 
sical and Byzantine models, took a new direction 
under northern influences, abandoning the clas- 
sical types, the acanthus and basket work, for a 
lavish development of aiiiiiial forms, hnmaii 
faces and figures, even narrative scenes,, and 
florid interlacing foliage. A kind of capital 
which is called the cubic or cushion capital, in 
its underlying form a cubical block with its 
lower corners rounded away to meet the siiaft, 


we may see in S. Sophia at Constantinople and 
many other Byzantine churches, was adopted by 
the Germans both in the north and in Italy, 
j^robably at first because of its simplicity, and 
elaborated into a thousand richly decorated 
forms. It is a distinct mark of the Lombard 
style, in Italy and German^q and though ban- 
ished from the centre and south of France, is 
found abundantly in Norman churches both on 
the continent and in England. The doorways 
were adorned with peculiar richness, their jambs 
crowded with shafts, the arches with decorated 
mouldings, the tympanums sculptured with Bib- 
lical or legendary stories. In Italy elaborate 
projecting porches were built over them, carried 
by columns wdiich commonly rested on lions or 
fabulous beasts. 

It is difficult to trace the transition from 
Latin architecture to Romanesque. Though the 
two styles were continuous in development, they 
were the products of different conditions and of 
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diftereiit races. The basilican was of soiitheni 
origin ; it is its pecnliaritj that it scarcely 
changed during the five centuries in which 
it was practised. Born perhaps in the East, 
it was developed in Italy ; its monuments are 
found there, and have infiiienced the forms of 
many later churches. It wvns evidently the 
work of secular builders. Italy was a land ol 
cities, and well provided with builders, who were 
•formed into guilds or something like them even 
in the days of the Empire, and were succeeded 
by the Lombard masons, whose reputation was 
great through the Middle Ages. The chiirclies 
in Italy, founded by bishops or secular princes, 
or even by colonies of monks, were doubtless 
built by these secular workmen. The condition 
of Gaul at first was approximately that of Italy. 
The coasts and the valleys of the Rhone and 
the Rhine had a fringe of Roman cities and 
civilization ; the invasions of the fifth century 
left things here very much as in Italy, and their 
early Christian architecture Avas an echo of the 
Italian. But in Germany, between the Rhine 
and the Baltic, there were no cities before the 
reign of Charlemagne. He and bis successors 
founded a fevr towns ; but the settlement of 
' Germany Awas practically the Avork of the monks, 
Avhose monasteries, established for the conver- 
sion of the natRes, became the nuclei of com- 
munities from Avhich most of the cities sprang. 
The invasions of the ninth century thrcAv back 
civilization in Gaul, and left it almost as bare 
of churches as Germany. The evolution of a 
new architecture began alike in both countries 
and in the Germanized parts of Italy at the 
hands of the iiwaders. To apportion among 
the three countries their shares in the W’orking 
out of the neAV style is not easy. Up to the 
Carlovingian period Italy Avas the leader ; the 
north looked to her both for example and A\^ork- 
nien. When, at the end of the tenth century, 
building revi\^ed, it Avas with an astonishing fer- 
vour, Avhich continued all over Europe for three 
centuries, and the leaders seem to haA’e been for 
a century at least the monastic builders of the 
north. The Benedictine Order in its two great 
branches, first the Chuiisian and afterAvard the 
Cistercian, spread its monasteries Avith great ra- 
pidity over Europe, and in the north filled the 
vacant districts with its communities. North 
of the Alps and aAvay from the large cities the 
monks, and especially the Benedictines, Avere 
the builders of Europe, Avhich Avas bestrewn 
Avith their churches. Isolated and self-depend- 
ent, they gathered about them great companies 
of workmen, whom they organized into regular 
schools or guilds, and among Avliom the art of 
building progressed very fast. There grew up 
among them a body of lay brothers, af&liated 
but not cloistered, and untonsured, subject to 
the Order, who migrated from place to place, 
building churches and convents. Through the 
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See the ground plan under Monastic Architecture. 
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south, until tlie formation of the commimes in 
the twelfth century, political confusion prevailed, 
and naturally the progress of the 
arts was slow. It was natural 
that with hundreds of thousands 
. ,;;i of monks eagerly absorbed in 

building their churches, and 
with their bands of workmen 
carrying their experience and 
i^!p|j|i , their methods from convent to 

|||!|| ■ convent and from country to 

“V ; , /A Vi m ' - — country, monastic/ architecture 

W should lead the evolution of the 

scribed it was the work of the 
Teutonic races, and in its gem 
eral characteristics is the same 
in Lombard Italy, in Germany, 
j France, England, and in Spain 

existed there. In 
the south of Italy and on the 
Adriatic shore it was greatly 
S&fl H modified by the influence of the 

\ Byzantine Empire and the forms 

architecture, which indeed 
left their traces wherever ' com- 
merce with Constantinople was 
' : habitual, on the Mediterranean 

■v^i-v ■ coasts and in the middle of 

France, and even in some degree 
' northward along the course of 

V.'/.tlSfp Bf Rhine. In the south of ■ 

France, which while it was 
GanlhadbeenpervadedbyRo- 
• influence almost as com- 

74i^^^4jl9 ■' ' eflects of 

;//; |j| j ; the classic Style lingered loiig, 

' -.//ij, . *'ft iii and left conspicuous traces in 

1 ■■'"■‘lill the new architecture as late as 

1 the twelfth century. In the 

neighbourhood of Rome, which 
never forgot the traditions of 
the Empire, the Romanesque 
^ ^ ^ style was never implanted. In 

! "*— the northwest of , Italy, in Tus- 

^ ^ ^ ;■ ■ cany and Liguria, the Lombard 

kingdom was not fairly estab- 
. . . . ■ .. . lislied, and ■ even under the 

r Frankish, the population never 

- — “*“■ ‘ was ' thoroughly . Germanized, 

■■ instincts. Here 

„ when the cities grew prosperous 

"x in the eleventh century a style 

\ grew up which was isolated and 

\ !i|!liin |nd ^ — — peculiar to itself, of 'Whicli ^the 

cathedral of Pisa is the most 
conspicuous example. Though 
it has been called Romanesque, 
it is rather the Latin style 
north of the Alps, and building seems to have modified by the example of the neighbouring 
absorbed most of their active energy. In the Lombard. The churches are basilican, um 
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eleventh and twelfth centuries the monks Were 
the chief . guardians of literature and the arts 
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ROMANESQUE ENGLISH 

vaulted, and coliiirmar. They show a- distinct 
fondness for classic form iii the prevalence of 
horizontal lines, the parti-coloured banded walls, 
the siirvival of traces of the classic entablature, 
with which are combined the multiplied shaft- 
ing, the elaborate doorways, the continued ar- 
cades of the Lombard Romanesque, ail carried 
out with a peculiar refinement and delicacy of 
detail wliicli is difficult to account for, and which 
is not found in the contemporary Romanesque. 

— W, P. P. Longfellow. 
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Syrie CentraJe. Also see bibliography under 
Byzantine Architecture. 

ROMANESQUE, ENGLISH. English Ro- 
manesque, more commonly referred to by Eng- 
lish authorities as the Norman style, was not 
wholly an innovation introduced by the Con- 
queror. The close relation between England 
and Normandy had been increased and streiigtli- 
eiied by intermarriage. Edward saw in his 
cousins across the channel far more unity of 
interests than he could see in the Danish usurp- 
ers in England. When, after his exile, lie again 
held sway, he brought with him Norman ideas 
and perhaps Norman workmen. 

Notwithstanding the turbulence of the times 
and the necessity fur fortilied castles and towns, 
the ecclesiastical buildings were still by flir the 
most important architecturally. That in Eng- 
land they followed very closely on the work 
across the channel is most natural, but there 
was too much native energy to allow the Eng- 
lish merely to cojiy. 

The French and English Normans were, al- 
■ways alike in their general aims and ambitions ; 
the vault and its support, the development of 
the openings, the size and magnificence of their 
structures. Therefore we see close parallels in 
Caen, Sens, and Canterbury. As the conquer- 
ors became more and more at home and united 
with the conquered, they became differentiated 
from the French Norman, and their buildings 
took on special characteristics. The proportion 
of the plan was altered by giving it unusual 
length, and we find among the very early 
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churches lengths of 556 feet and of 480, re- 
spectively, at Winchester and Peterborough. 
In pjroportion to their wiritii the parish churches 
were equally long, often six or eight times the 
span of the nave. No special ariibitioii was 
shown in the construe tiiral problems which in- 
terested the Continental builders. The English 
were often content with aisle vaults, leaving the 
nave to be spanned with timber. The long 
vista of nave and choir and the network of tim- 
ber carved and decorated in colour almost com- 
pensate for the lost beauty of the main vault. 
On both sides of the water the recessed orders 
were rich in ornament, chiefly of geometrii-al 
character ; but the English used ornainent also 
with miicli p)rofusiori on plain surfaces, eiiih-Ii- 
ing them witli arcades, plain and iiiteiicicerl, and 
with various foims of surface ornament, of' which 
tlie towers of Norwich Chithedral and of the 
little church at Castesr near Peterborough are 
good examples. Finally, they laid great stress 
on their central towers. The iinvaulted nave 
was comparatively low, and being also very long 
afforded an excellent opportunity for contrast in 
a tower of even moderate height. This oppor- 
tunity was eagerly seized. 

To sum up : the English features are the 
great length, tlie central tower, and the lack of 
ambition in scientific construction. (See Eng- 
land, Architecture of.) 

The introduction of the pointed arch in the 
twelfth century marked but a phase ill the de- 
velopment of Romanesque. The keynote of 
Gothic, the balance of parts, the thrust and 
counter thrust, had not yet made its impress 
on England, and even in France it was as yet 
but a blind groping after the Gothic principle. 
The aims of the eleventh century remained the 
chief aims of the twelfth. This period is 
generally spoken of by English ivriters as 
“Transitional.” — R. Clifston Stitegls. 

ROMAN IMPERIAL ARCHITECTURE. 
That of the Roman dominion in Europe, Asia, 
and Africa, ending with the fourth century a.d. 
With the exception of fragments of walls and of 
a few simple buildings, Roman architecture is 
represented by those monuments which ivere 
erected during the Empire^ and as the style 
was first developed in Rome and then spread 
throughout the various countries subjugated, 
with such modifications as the materials of the 
country and the labour to be obtained required 
and as the climate suggested, the term “Roman 
Imperial architecture ” has been adopted as set- 
ting forth more fully the seppe of this article. 

Under Etruscan Architecture reference has 
already been made to the first source of what 
may be called the elements of the Roman 
Imperial style, and in one sense the most 
important. It was mainly through her paved 
roads that Rome w^as able to bring into connec- 
tion all the chief cities of the Empire, by the 
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solid coiistructioii of lier walls to render the 
cities she founded secure against attack, and by 
the employment of arched construction to roof 
over her buildings with an imperishable mate- 
rial, to build bridges and aqueducts (the latter ot 
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basilica; the therm® (from the G-reek Gym- 
nasium, a group of halls for athletic exercises, 
would seem to have been the prototype of the 
public baths), and lastly the orders of archi- 
tecture, Doric, Ionic, and Coriiithiaii. 



Roman Imperial Architecture : Thermjs op Caracalla ; c. 215 a.b. 
ViolIet-le-Buc’s restoration, of the great hall (tepidariuni). 


vital importance in all her Eastern possessions), 
and lastly to drain off water from marshy 
districts. 

The second source was that of Greek archi- 
tecture, from which were derived the temple 
with its peristyle or portico and its outer enclos- 
ure ; the porticus or stoa of her fora, and the 
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These orders, when employed in those struc- 
tures which were Greek in their origin, under- 
went but little change ; the great scientific 
advance however made in the quarrying of 
stone and marble, and in the transport of large 
masses of stone, enabled the Roman architect to 
substitute the monolith for the Greek column 
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built in seYeral courses, and the greater display j away, and probably in .provincial towns such as 
of ricliiiess in the Goriiithiaii order, led to its ' Pompeii and Hereiilaneiiiii, the Tiiscaii order 
almost universal adoption. In those buildings '! was never employed. The Doric order also did 
however in which was carried out the full | not meet with .niiicii favour with the Eoiiian 
development of the arch and vault, in the | Imperial architect, and, . besides Pompeii and 
theatres and amphitheatres, in the thermm and | the exceptional temple of Cora near .Rome, 
in palaces raised to great height and of several j which, barring the attenuation of its columns, 
stories, the orders were utilized as apparently an j. may be put down to Greek influence, there are 



Bomax Imperial Architecture: A Hall.' of the Therm/e of Diocletian; c. a.d. 

The groined vault has lost its ornaments, but the walls and piers are nearly as originally designed. (This is now the church of 

8, Maria degli Angeli.) 


afterthought, to break up and decorate the wall 
surface, and without any connection with their 
origin as constructional features. 

The so-called Tuscan order, which was derived 
from the Etruscans, was of a primitive nature 
not far removed from the wooden post; the 
columns also were so widely interspaced that the 
epistyle they carried was in wood. The employ- 
ment of this ephemeral material was not in 
accordance with Roman Imperial custom, and 
except in domestic work ^vhich has long passed 

, m ■ ' 


hut few examples known. It is found in Asia 
Minor at Pergamon, in the agora of Aizaui, and 
in a few instances in ISTorth Africa and Syria, 
where probably the want of sculptors to carve 
the decorative features of the Ionic or Corin- 
thian capitals led to its adoption. (Reference is 
now to the use of the Doric order as a detached 
constructional feature and not to its application 
as a decoration only to a wall surface.) 

The Ionic order followed the same fate, and 
is found in only two temples in Rome, the 
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temples of Fortima Virilis and of Concord. 
Two portions of tlie colonnaded streets of Gerasa 
ill Syria are flanked by Ionic columns, and also, 
but of a very degraded type, many of the smaller 
temples in the same country. There is a 
iiiodified type of Ionic capital found in Pompeii, 
ill which the Yoliites are retained at each angle 
and consist of fine spirals which suggest the 
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leaves which surround the lower ]>ortion of the 
base and to give a great(^r of support to 
the abacus by the accentuation nf tlu^ spiral 
tendi'ils at the four angles. In the ('arviiig of 
the acanthus leaf the section was made flat in 
the place of the V-shaped section of <^aeli lobe 
found in Greek work. This rule applit^s to all 
tlie principal examples in Rome, %\'itli two or 


Modem 

Arrangement 


Titrnvian 

Arrangement. 



Roman Impeeial Architectuee: Composite Order with Names op the Paets, 


work of a Greek artist. It is possible also that 
the uncertainty which prevails in the spacing 
out of the triglyph in the Doric frieze and in 
the choice between the cu>shioii or the angle 
volute of the Ionic capital may have led to 
rejection of those orders. 

With the Corinthian capital it was otherwise, 
and its magnificence appealed much more to the 



Roman Imperial Architec'turb: Ionic Capi- 
tal, Temple op" Saturn in the Roman 
Forum. 

instincts of the Roman Imperial architect; more- 
over, it presented the same design on ail four 
faces and could be equally well employed in the 
rectangular or circular temple or for the hemi- 
cycle peristyle which in Roman Imperial archi- 
tecture plays so important a factor in the setting 
out of the plan. The Greek Corinthian capital, 
though very varied in design and in many cases 
of great beauty, was never completely developed 
in Greek architecture, and it remained for the 
Romans to systematize the double range of 
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three exceptions. In Syria, where the Cretk 
artist would seem to have been mostly enqdoycd, 
the V-shaped section of tlie leaf is almost uni- 
versally adhered to, excejit wliere, a,s in Ilaalhei' 
and Palmyra, works of such importa.m*e were 
being earned out as to call for tlie emidoynnmt 
of Roman sculptors. There is, however, a 
second type found at Pompeii and in the Temple 
of Vesta at Tivoli, where the treatment of tlie 
leaf resembles more that of the (Tinkled cab- 
bage. In these two cases the capiital is only one 
diameter high, instead of one and a ([uartm’, as 
in the portico of the Pantheon and the Templi^ 
of Castor and Pollux. The conqilete order of 
this last example is the finest Roman Imperial 
example known. In the entablature of this 
temple, the enrieliments of the various fas(*ia'‘, 
which in the Greek temjiU^s w(?re usually 
painted in gold and colours, are },i<‘re einboratdy 
.carved. ■■■ 

In the Roman Corintliian entahlatun* a very 
important addition was made by tlie introduc- 
tion of modillions. These may hav(^ had tlulr 
origin in the mutules of the I)ori(*. (‘ornici', ; tiny 
consist of small brackets or coi’lxds which suggt‘st 
a better support to the corona of the itornicc and 
break the line of shadow as proje(‘t(‘d on 
frieze. In the temples of Syria tliese corbels 
are further supported by consolers or a,m*oiu‘s 
underneath, which rest on the upjXT moulding 
of the architrave and constitute an original but 
overcharged decoration for the frieze. 

There is one other order introdumxl by the 
Romans, the composite, which may originally 
have been derived from a desire to add h^af 
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(lecoration to the Ionic capital, or by the sub- 
stitution of the Ionic volute for the Coiinthian 
volute to give a better support to the angles of 
tlie abacus. It is in fact a mixture 
of the two orders with, however, the 
(Jorinthian entablature. The earliest 
example is foimd in the Arch of Titus. 

In two of the theatres of Asia Minor 
it is found in the prosceniuin. (See 
Composite Order.) ■ 

The earliest example of the super- 
impo.sition of orders is found in the 
Tlu^atre of Marcellus in Rome (44-13 
B,c.). Here there are only two orders 
superiinposed, the Doric and Ionic, 
ho til iruich purer in design than any 
later exaniples. In the theatre at 
Orange, France, the order is confined 
to the lower story only; the outside 
fi(*e of the stage wail, 340 feet long 
and 116 feet Jiigh, is one of the finest 
masses of masonry in existeiiee. 

The ('onjimctioii of the arcade with the order 
and the superimimsition of the orders as decora- 



Eoman Imperial AiwmiTRCTURE: Columns from 
THE Temple of Diana, Dvora, FoRTuaAL, 

An illustration of principal and 41601101118: style. 

tive features on a wall surface, as in the Theatre 
of Marcellus, the Coliseum, and other amphi- 
theatres, may in a sense be looked upon as a new 
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order, inasniuch as the relative proportion of the 
features employed followed a fixed rule. Thus 
whilst the proportions of tlie column and entabla- 


ture and the tapering of the shaft are the same 
as in an ordinary peristyle, the intercolumnia- 
tion varies from live to six diameters. Again, 
the upper diameter of the shaft of the lowest 
order becomes the lower diameter of the shaft 
of the order superimposed. Thus, given the di- 
ameter of the lowest order of columns, the 
proportions of the whole of the rest of the 
design is governed by the intercolumniation. 

As the Roman Imperial style was first 
developed in Rome, and then adopted with 
various modifications throughout the Empire, 
some brief account of the materials employed 
in the city is first necessary. In the time of 
Augustus there were three methods of building, 
— in cut and squared stone, in compact masonry 
of small stones and cement mortar, and in crude 
bricks. Though Vitruvius lays great stress on 
the care which should be taken in the prepara- 
tion of material for the second method named, 
it is doubtful whether, even in his time, it was 
much employed (his treatise is said to have 
been written in the early part of his career); 
but his description of pozzuolana (II., 6) shows 
that already the special value possessed by this 
material had been recognized, though not to its 
full extent. The fact is, as Dr. Middleton 
observes [The Remains of Ancient Rovie^ L, 
7), ‘‘This pozzuolana more than any otlier 
material contributed to make Rome the pro- 
verbial ‘eternal city.' Without it a great 
domed building like the Pantheon would have 
been impossible, as would also the immense 
vaulted therinio and a wide-spanned basilica 
such as that of Constantine." It is true that 
this valuable material is not found in other parts 
of the Empire, but the great conceptions of tlie 
Roman Imperial style were evolved in Rome, 
and they owe their chief magnificence to the 
immense size of the vaults which spanned the 
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lialls of tlie Imperial palaces and tliermre. 
Without the po^zuolana they would liaye 
scarcely been feasible, and this is borne out by 
the hict that no vaults approaching the span of 
those in Rome are fbund in any other part' of 
the Empire. ' 

That which first strikes the inquirer in the 
developnient of Imperial Roman architecture, 
when compared with the history of more ancient 
styles, is the inimense variety of buildings of 
every type. To describe adequately even a 
fraction of these would be impossible in a gen- 
eral article of this kind ; theretbre consideration 
is confined here to the principles which seem to 
have guided the architects of Imperial Rome in 
the laying out of their cities and towns, and in 
the planning of the palaces and thermae which 


Romans, and in this case the first course, was 
to run two main streets, lying nortli and 
south and east and west resiiectively, inter- 
secting in the niiddie of the site and nuniing 
from gate to gate in the walls huilt roiiiid the 
town. In one of the angles tlnis foraied l>y the 
intersection would ])e j)iaced the forum, with 
the i^rincipal temple at one end and the senaie 
house, basilica, treasuries, and otlier publii* 
buildings aroinid. The natural level of tin' 
ground would suggest the best position i'or tlu^ 
citadel on an eminence cominaiiding the tivwu, 
the side of a hill would be utilized for the posi- 
tion of the theatre, and in tlie lower part of the 
town, near the river, if one existed, would be 
established the therrme. The next considera- 
tion in the Roman Imperial mind would be tlie 
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THE Mosque at Cordova. 


formed the foundation of the style and of its 
development. 

Just as in the present day the first course 
taken to extend civilization is to provide easy 
means of communication with settlements at 
convenient distances, so in the first three cen- 
turies of our era the Romans extended their 
power and influence by the formation of paved 
roads, so well selected in their direction, and so 
solidly carried out, that they still serve as the 
main lines of commimi cation, even in those 
countries where the increase of population might 
have led, centuries ago, to their being discarded 
in favour of new roads, whilst in the more dis- 
tant portion of their empire, as in North Africa 
and Syria, they form at the present day the 
only roads in existence. The direction taken by 
their roads in Syria suggests that, when laid 
out, they were intended to connect cities or 
towns, already existing ; but so far as the actual 
existence of any remains prior to the Roman 
occupation goes, the evidence is negative. There 
are, however, instances in which the towns 
would seem to have been founded by the 
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supply of water, the very essence of existence in 
the East, and even in Rome looked upon as one 
of the most important requirements. 

The maintenance of a central axis with build- 
ings symmetrically amnged on eitlier side, 
constituted the leading principle in Roman Im- 
perial design, and it was on this principle that 
the Imperial fora was laid out. Of these the 
largest and most important was the Forum of 
Traijan, lying to the northwest of the old 
Fox'um, and in the most crowded part of Rome, 
To obtain a level area for the immense group 
of buildings, a large ridge of tufa rocjk had to 
he cut away at an immense cost of labotir. 
The forum consisted of three parts : the fonun 
proper, to which entrance was obtained throngli 
a magnificent triple archway (from which the 
bas-reliefs now on the arch of Constantine were 
taken) which was sunxnxnded with a lofty por- 
ticus or stoa; the Ulpian basilica beyond, 
with immense apsidal terminations on either 
side for the courts of justice ; and at tlie fur- 
ther end, the Temple of Trajan enclosed in a 
court with porticoes around. Between the two 
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ill ail o]>en ooiivt was placed the famous column 
wifcli the ]>as»rclicfs recording the Dacian victo- 
ries (carried around in spiral form. The temple 
wa,s erected proha, bly on the site of the clijff which 
had hecai cut a\va,y. On either side of the 
])asili(%‘i and the forum, preexisting streets ran 
at va,rious angles, their junction with the 
basil it'jt btang maskeil by the two apses referred 
to ; a similar expedient was adopted with the 
forum, wht‘re two immense heinicycles /were 
built one on eatdi side ; these in their play of 
light and sha.de as seen tbrougli the open por- 
ticus on ea,(di sidc^ must have been of magnifi- 
cent elftM't. Lafer on when speaking of the 
|Kila(*es of the Ch'sai’s on the Palatine Hill, 
reference will again bi‘, made to the adoption of 
simihir featuri's to ma.sk the junction of blocks 
of buiUliugs inclined at slight angles to one 
another. There waire, of course, instances in 
which tills symmetry could not always be main- 
tained, as in the cas<' of the old Forum, where 
tlu'. sites of the earlier temples and other build- 
ings dating from the first settlements were 
nci'essarily ntaimMl. 

In the more important temples, whether in 
Ihiro]>(^ or Fast, tiie K-omans adopted the 
pm'istvle, of the if reeks ; but tliey gave greater 
impt>rta,n(‘e to tlm promios, and tliey omitted 
the ])osticnm. in by far the larger number, 
however, the cella occipiios the full width of the 
])orti<*o, ami the order amimd the temple is 
represmit(‘d only by semidetached columns 
against the cella w’ldl The temples at Nimes 
and VieiuKi in F ranee are the best still existing 
exa inputs in Euro]H\ Unlike the Cfrcek temple 
the t(mipl<‘s wert^ rarely orientated in Rome. They 
were looked upon as monumental features and 
fac<‘d tlie fora or pia,z55a in which they were built. 
So little regard wa,s jiaid t(.) orientation in the 
gn^at <*apital that in one instance the temples 
of Vkmus and of Rome are placed back to 
back, both enclosed in the same pefistyle; the 
cella, s t>f these temples were covered with barrel 
vaults. It is not known for certain whether 
tlu‘ Temple of Jupiter at .Baaibec was vaulted ; 
there are two small temples in the palace of 
Dioidcdian at Spalato which were covered with 
vaults ; in Itome there is the remarkable 
example of the I^mtheon luultby Hadrian, and 
at .Nnnes in France the so-(^alled Baths of 
Diana (see Nymplneum) had barrel vaults with 
transverse ribs ; otherwise the timber roofs of 
the (Sr reeks seem to have been generally adopted 
in all Ibnuau temples ; an aclvance, however, 
having been made by the introduction of the 
system of trussing the priticipals with tiebeams 
and king-posts. 

By far the greatest development in Roman 
Imperial architecture is that which, in the 
tliernuB and palaces, is found in the employment 
of the barrel vaidts, tlie intersecting barrel 
vault, and the dome. These features led to the 
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erection of buildings entirely homogeneous in 
the material employed, and of so lasting and 
durable a nature that, but for eartlupiakes and 
the destructive action of mankind, they might 
all have remained perfect to the present day. 
The barrel vault constructed with regular stone 
voussoirs had already for six centuries been 
employed by tlie Etruscans, but only for iias- 
sages of comparatively small width imderground, 
or for gateways of towns where the side walls 
served as ample abutment to the thrust, but 
the Romans already, in the Baths of Agrippa 
(24-25 B.C.), had employed it to vault over wide 
sjians of consiilerable height, requiring therefore 
walls of great thickness to resist the thrust. 
With the barrel vault these walls must have 
been continuous throughout the whole length, 
and windows or openings could oiil}^ have been 
made below the level of the springing so that 
the vault would have been comparatively dark. 
The Romans introduced therefore what is known 
as the intersecting barrel vault (see Groined 
Yault), in which two vaults running at right 
a,rigles to one another intersect and form groins 
at the angle of intersection ; along these groins 
the thrust of the vault is carried down to the 
pier from which it springs, tbns concentrating 
on a scries of piers tliat thrust whicli in tlie 
ordinary barrel vault necessitated a continuous 
wall. The earliest example of this solution of 
the problem is found in a tomb at Pergamon in 
Asia Minor, built by the Attalide kings, in 150 
B.c. Though not of great dimensions, it is 
constructed entirely in stone and shows a con- 
siderable knowledge of stereotoiny in its execu- 
tion. It is doubtful, however, whether in the 
early years of the Roman Empire, the employ- 
ment of stone for such great spans as those in 
the Baths of Agrippa w'ould have been possible ; 
it would certainly have been very costly, involv- 
ing the employment of highly skilled workers. 

Mr. Choisy, in Ids worlc, JJart cle bdtir ckez 
les Ro7nam.% has shown how the Romans 
adopted a construction whicli was not only the 
most lasting and solid ever conceived, but wliich 
in its execution was the most economical, both 
in labour and material. (]leiitring trusses were 
built at intervals and on the cross lines of the 
quoins, and planks laid across from trass to 
truss. On these was constructed a shell vault 
of flat bricks or tiles set in pozzuolana mortar, 
which added considerably to the strength of the 
centring. Over the trusses they built arches 
of brick which relieved the trusses and acted as 
permanent ribs, with liorizoutal ties of brick at 
intervals to connect the brick arches. Wluui 
the construction thus formed had set, they filled 
up the haunches with rubble masonry built in 
horizontal layers until the level of tlie top of 
the brick arches was reached. According to 
the width of span, one, two, or three courses of 
brick rings were employed for the arches. The 
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centring was remoyed to a second section as 
soon as the first vault was built. Eventually 
the upper surfiice was sloped down on either 
side, and the exterior covered with tiles or metal 
plates. The whole vault built with pozzuolana 
concrete consolidated into so hard and homo- 
geneous a mass that it rested like the lid of a 
crockery bowl on tlie walls, and it became only 
necessary to build piers or walls of sufficient 
size to carry the weight. The Romans, however, 
did not apparently realize the splendid nature 
of the material employed, and built as if it were 
also requisite to provide against the thrust. 

The walls or piers were built in the same 
material as the vault, and by somewhat similar 
means. Thus not only w^as the wdiole structure 
homogeneous, but by the shifting and raising of 
the centring and the posts and planking, the 
construction was of the most economical kind, 
and could be done, under proper supervision, by 
unskilled labourers. 

From Rome as a centre, the principle of plan 
and design extended to all parts of tlie Empire. 
It is true that pozzuolana could only he found 
in Rome and in the south of Italy, but the fine 
quality of the Roman mortar throughout the 
Empire is proverbial, and the immense fallen 
masses wdiich are found in the large temples of 
Syria, where sometimes in the core of the wall 
the mortar exceeds in bulk the stones it holds 
together, testify to the great value the Romans 
attached to it. It is true we do not find vaults 
there with a span equal to those in Rome, but 
the same principles of design obtain in all 
Roman Imperial architecture, so that from one 
end of the Empire to the other w'e find similar 
monuments, varying only in size, and, outside 
Rome, in a somewhat more liberal interpreta- 
tion of the Roman Imperial style than would 
have been tolerated in the capital, wffiere the 
principles of Vitruvius w-ere more rigorously 
adhered to. 

The thermin of Caracalla may he taken as 
the leading type of all the Roman baths. The 
motif of the great central block of the baths 
proper, which covers a site of about 730 feet 
by 380 feet, is to be found in the central hall 
knowm as the Tepidarium. This hall, 170 feet 
long by 82 feet wide, was covered by an inter- 
secting barrel vault of three bays, carried by 
immense piers 30 feet deep, placed at right 
angles to the hall and contrived not only to 
carry the superstructure but to resist the thrust 
of the vault. The windows to light this hall 
were placed above the springing of the vault, 
so that halls of less height could be provided 
around it; the spaces on either side between 
the piers were utilized as exedrse, with baths in 
them, and at each end spacious vestibules 
divided from the ball by columnar screens, so 
that a vista 380 feet in length was obtained. 
With the vestibules, the tepidarium covers an 
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area of about 380 feet by 150 feet. On tbo 
east and west sides are open courts surreuiuh'd 
with peristyles. The frigidarium is platHul on 
the north side with vestibules, dressing rooms, 
etc., and the caldarium on the south side witii. 
a series of halls for exercises opening into liie 
xystus, all of these, however, deri\-e tlu'ir axial 
lines and setting out from tlie principal hall,, 
the tepidarium, which, as we Iiavt^ said, is Ihe 
‘Onotif’’ of the whole striietiire, and with minor 
variations is to be found in a.]l tlu* Roman 
thernne. In the palaces on the Palatine a. 
similar principle is adopted. The tabliiuim or 
throne room, the bibliotheca or library, arid tlie. 
triclinium or dining room, are lofty lialls taking 
their light above the roofs of the adjoining 
rooms, and they give the key to each group, 
which is here varied by the great peristyle court, 
inside, with temples or circular slirines in tlieir 
midst. In speaking of the Forum of Trajan,, 
we referred to the two hemicycles which st‘cm 
to have been introduced to mask the Juiicticu of 
Hadrian’s work with preexisting sirtads wliicdi 
joined it at various angles. The jialaia's of tlu‘ 
Cmsars on the Palatine Hill (see Restoration, hy 
Mr. Deglane, il/oa tocr des Hrc///7ec/e,s*, and 
The Builder, Feb. 22, 1890) show numoruus. 
instances of this device. Tlie va,rious blocks^ 
were erected by succeeding empei'ors on 
which necessitated their being built at a slight 
angle one to the other. Eacli block appears to 
be symmetrically arranged with centre axis, Imt 
this applies only to the leading features, viz., 
the principal halls and the peristylar courts. 
The rooms on either side vary in their di- 
mensions, but they are always contrived to. 
balance one another; where the axis of the 
block is placed at a slight angle with a second 
block, its junction is marked by a semicircular 
or segmental niche. This seems to have been 
the principle adopted by the Romans, not only 
in the setting out of their palaces, but also in 
those of ail the cities of the Empire. 

So far we have dealt only with the main lines 
of the plans and the structures. The scheme.' 
of the decoration must have been conceiv(!d 
from the first, which is evidenced by the numer- 
ous recesses left in the walls to r(*ceive thc' 
blocks of marble forming the (‘onnces. Owing 
to the value of the materials, whicli has led to 
their removal, there are hut few instances in 
which any of it remains to bear witness to the- 
magnificence of its design and colour. Thc rich 
marble decoration of the Pantheon is probably 
in the main not fiir removed from the type- 
which was adopted in the great thermm and 
palaces. 

The applique^ nature of the decoration was a 
necessity because of the materials of the struc- 
ture of these great Roman baths, and this 
becomes the more evident when we compare the- 
palaces, the temples, and baths in Rome with 
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those wliicli are found throughout Syria. Here 
quarries of excellent stone existed in all parts 
of tlie country, and the core of the walls and 
tlie external face wei’e hoinogeneous and con- 
stnu'ted with the same inatmial. In a few 
instances th(‘. \va,lls wtnv. (U‘corated with pilasters 
)r scmi(hd-,a,cluHl (*olunins, the latter frequently 
found in intt'.rior of the cellas, but plain 
ashlar masonry in roiu\s(‘s of from 2 to 3 feet in 
Inn" gilt was used a.s a general rule. There is 
one (‘Xf'eptional f(^ature in Syria to which great 
importance wa.s always attached, viz., the 
great imtra,m*e doorways of the temples, which 
were enriched with hands of earving. Some of 
these wen', of imnnmsi' size, the great door in 
the. Temple of Jupiter at Baalbec measuring 20 
f<'.et wide by 41 feet high. The lintel of this 
doorway was voussoired, the voussoirs being 
carried through both arcliitrave and frieze. 
The peristyle of tliis temple, 9 feet between 
columns and wall, is covered over with single 
siaJ)s of stone of segmental curve underueath 
and (mriclied with sunk coffers similar to those 
which, in the ha,sili<*a of* Maxentius at Rome, 
we.rc Slink in tlir^ brickwork of the great arches 
of tile, aisles. Although contrary to Roinaii 
custom, tiie employment of Phumieiau labour 
of the countiy prohahly led them to tlie quarry- 
ing and fixing in position of tliose enormous 
biot'ks which form the substructure of the great 
temple of Jupiter Sol. Three of these blocks, 
known as tiie trilitlion,^’ measure from 62 to 
64 feet, each one 12 feet high and 11 feet 
tliiek, and so close are the joints that it is im- 
possible to insert a sheet of note paper in the 
same. As tliesc lilocks are raised on a founda- 
tion of smaller stones which Mr. Renan attri- 
butes to tlie Seleucidie, he is of opinion that 
the large bio(*ks must have been quarried and 
placed in their positions by the Romans. 

Tlic dome of tlie Pantheon was originally 
covered with tiles of gilt bronze (stripped off in 
663), jiart of which still exists, as also does the 
bronze rim of the central opening with its en- 
riched bronze mouldings. The inner ceiling of 
the portic'o was also in gilt bronze, supported 
by a system of bronze tubular girders ; this was 
ail takmi away in 1626 to make the cannon for 
the (Jastel >SanP Angelo, and th(i great balda- 
(4nno of Peter’s. 

The frigidarimu of the Baths of Caracalla was 
cnvenul over with a lattice-work ceiling formed 
of two T-bars, riveted together and then 
(*ase<l in bronze, showing that the Roman Im- 
lierial architect was acquainted with a type of 
iron construction which it was thought belonged 
only to the nineteenth century. 

Among the other monuments of Imperial 
Rome the basilicas come next in importance, 
more, however, owing to their immense size and 
the magnificence of the materials employed in 
their construction and decoration than for any 
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special novelty in their design. They were 
evidently copies of the Greek stoa, and from 
the ephemeral nature of their timber roofs 
have long since passed away. The basilica 
Ulpia, which formed part of Trajan’s forum, 
covered an area of 30,000 square feet. The 
central area, ISO feet by 54 feet wide, was en- 
closed with double aisles with galleries above, 
and was probably covered with a fiat ceiling 
with deep coffers between the trussed beams, 
and lighted by clearstory windows above the- 
gallery story. 

The great basilica of Constantine commenced 
by Maxeiitius, but left unfinished at his death 
in 312 A.D,, is a reproduction on a slightly 
larger scale of the tepidarium of the Baths of 
Caracalla. It was covered with an immense 
groined vault, over 80 feet in width, divided 
into three bays; with three deep recesses on 
each side which, communicating one with the 
other, form the aisles. 

Although in the palaces of Rome we find a 
strict adherence to axial lines and symmetrical 
disposition, the description given by Pliny of 
his Laureiitiaii villa, and the actual remains 
of the villa of Hadrian near Tivoli, show that 
away from Rome and in the country aspect and 
prospect would seem to have been the chief con- 
sideration. In these instances, as in all those 
where there were great difierences of level in 
the ground, the Roman Imperial architect availed 
himself of natural eminences where he placed 
the most important halls, grouping other build- 
ings around them, much in the same way a& 
round the tepidarium of the Bath, though on 
different levels. 

Under the heads of Syria and Asia Minor, 
the colonnaded streets which formed the main 
thoroughfare of the chief cities have received 
attention. In these features the Romans recog- 
nized the customs of the country, and developed 
on a larger scale and with greater magnificence 
the colonnades of the city of Antioch built by 
the Seleucidm, but now known only from 
descriptions. 

To works of a purely utilitarian character, 
such as the great aqueducts which still exist 
across the Campagna of Rome, in the north of 
Africa, in Syria, and in Asia Minor, the Romans 
probably attached but little architectural char- 
acter. There are, however, a few instances (and 
particularly in Rome where the aqueduct crosses 
a thoroughfare) in which the engineer has at- 
tempted to make a display by an applique of 
the orders, and this as usual is unsatisfactory. 
In cases, however, where the Roman engineei'- 
confined himself to his legitimate sphere, viz., 
solid and economical construction, he has pro- 
duced results which, from the aesthetic point 
of view, could not be surpassed. The Pont-du- 
Gard near Nimes, built across a deep ravine, 
with two lower ranges of great arches carrying 
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a, tliird range of small arches, above which is 
the aqueduct channel, is not only from a con- 
structive but from an artistic point of view one 
of the finest conceptions of Eomau Imperial 
architecture. 

The same can scarcely be said of those fiivour- 
Ite examples of Roman Imperial architecture, 
the Arches of Triumph, wliich are found from 
one end of the Empire to the other, and were 
by tlie Romans probably regarded as their most 
siiccessM masterpieces. Just so far as they 
were decorated with bas-reliefs representing the 
victories of the Empire, and in their superb 
construction, they have a definite object which 
they fulfil; but the assemblage of attached and 
detached columns and entablatures becomes 
monotonons and displays poverty of design. 

It is, however, the one example which, 
whether in Europe or eastern countries, remains 
very much the same in design, except that in 
the latter, owing to want of sculptors, there are 
very seldom any bas-reliefs. In Palmyra and 
other eastern towns this was met by an elabo- 
ration of ornament which, executed by Greek 
artists, is sometimes of great beauty. 

Amongst the numerous triumphal arches, 
the example of Trajan at Benevento is one of 
the most pleasing, as the Corinthian columns 
are only semidetached and serve as a frame to 
the bas-reliefs wdiieh decorate it. In arches of 
a more utilitarian character, such as those form- 
ing the entrances of towns, as the two at Autun, 
the Gateway of Saintes, or of the bridge at Saint 
Chamas in France, and the gateways of Ancona 
and Verona in Italy, the architectural result, 
though simple, is more satisfactory. The great 
arch at Palmyra, one of the largest in existence, 
is triangular on plan, and is one of those designs 
dear to the Roman Imperial mind which was 
conceived to mask the angle of two colonnaded 
streets, viz., the main thoroughfare of the town 
lea{ling from west to east and the street to the 
western propylon of the great Temple of Jupi- 
ter. 

More originality and variety is shown in other 
examjiles of Roman Imperial monuments (see 
Memorial Column). Of Hadrian’s mausoleum 
we have only the kernel in the Oastel Sant’ Angelo 
(which see), but with its several tiers of peri- 
styles, it must have been one of the most splen- 
did examples of Roman architecture. The tomb 
of Cecilia Meteila and others of the Via Appia 
in the Street of Tombs, which extends four 
miles outside Rome, are in too ruinous a condi- 
tion to judge of their pristine beauty, and the 
same may be said of those in the Street of 
Tombs at Pompeii. In France and Germany 
they seem to have met with a better fate, and 
the tomb of S. Remy near Tarascon and the 
Igel tomb near Treves are well-preserved exam- 
ples of considerable interest. 

— R. pHENfi Spibbs. 

347 


■ EDNDBLET 

R. Adam, Bidns of ihe Vohtrp of the Emjfror 
Diocletian at Spalatro i)i Dalnottia; l^aunu'ister, 
DenkmlUer des tkusi.^rheii ulUerlartu^ : in'iulor, 
Bom tmd Bmnisehes Lvheu, tin, Altcrf.haui ; C'oiii- 
paretti and I)e Pt'jra, Villa BreoJaopsej luy- 
rero, VArc dWn/jnste a Base; Liiiicinni, 'fhc 
Destruction <f Anrieut .Boiue; 7'he Bfu'us tnul 
DxcatuUions tf .iiicieiit Jkour ; AiO'ieut Borne iu 
the LUjht (f Decent /Bseoreries; Bojan and 
Chnstian Jlonie ; ^lartlia, AreJinoloiiie Blrasciue 
et Bomaine; Man, Poinjua'i, i(s Life and Art; 
Mazois, Les mines de J\)inpei ; J. P, Middloimi, 
J'he Bemains (f Ancient Borne, (‘J vols.); Nisstni, 
jPompejanisehe slndien .rnr Stddtekunde d(S Alt- 
erthwns; Noruiand, Essai snr V existence dAine 
architecture metallique ((ntiipte, etc., EncnrlopLIfe 
ddirdi.^ 1883; Ovi'rheck, Bonipeji in seinen 
Gehauden^ Alterthdniern and Knnstnrerken ; \V. 
C. Perry, Greek and Jionian Identptnre; Pt‘tei's(ni 
and Von Diunnszewski, Ldie Mtarus-Sdnte ; Pain- 
say, Manual of Borna)! Anthjinilies^ n^vistnl by 
Lanciani (see above); lUdier, (tesrlnrhte dvr 
Baukiinst im Alterthnnie ; Bestaurations des 
Alomments xintdiues (a serii's ; 'riunainc, d'rajau 
Column, etc.) ; Smith, Jtiefionarff <f Breek (Oid 
Bornan Anthpdlies, 3d (h 1., 1800; Taylor ami 
Cresy, Arehiteetnral Andqudit'S if ILone ; 
Ucbard, Arehifeetnre de Btonjx'i— ordre ioidaae 
-—Bevue (jen. de Vareh., 1800; ordre Bori nthiioi 
— Beene ijh\. de Iktreh., 1802; Vilruvius, De 
Architectnra (or llwilt's I'ranslatiou) ; Wimdiariit, 
Pompeji vor der Zersfoemnp (a study of restora- 
tions of the ancient liuildings) ; WiekludT, Bonian 
xirt (Macmillan; a translation from an t‘Xtra 
volume of the Jahrhuch der kunsthistorischen 
Sammlunfjen des dsterreiehisrhen JCaiserhienses ; 
Robert Wood, Bui ns tf dhdnifra and .Balher, 
See also the bibliography under Etruscan Archi- 
tecture, and Jules iMart.ha, lAxirt Etrusque. 

ROMANO, GIULIO. (See Pippi, Giulio.) 

ROMAN ORDER. The peculiar system 
introduced by tiie Rnmans of late Reptiblican 
or early Imperial times, by which an arched 
construction is gi^^en some appearance of Greek 
post-and- lintel building. In the illustration 
under Alette, in ea(*h story an engaged column 
carries, in appearance, an entablature. The 
abutments and the arch which they carry, and 
the wall upon this arch, are, however, the real 
structure, and the entablature is merely an orna- 
mental balcony. Tlie structure is really a liighly 
adorned arcade. (See Roman Imperial Archi- 
tecture, tenth paragraph.) 

RONDELET, JEAN BAPTISTE; airlu- 
tect; b, Juno 4, 1743 ; d. Sept. 28, 1829. 

In 1763 he came to Paris to sttuly umhu' J. 
F. Blondel (see Blomlel, J. F.) and la,t<u’ assisted! 
Soufflot (see Soufilot) as inspector of tlm works 
at the church of S. Genevihve, afterward the 
Pantheon (Paris). In 1783 he obtained a royal 
pension and visited Italy. In 1785 he superin- 
tended the construction of the dome of the Pan- 
theon under Brebion (see Brebion), who iiad suc- 
ceeded Soufflot. In 1799 he was appointed 
professor at the J^cole dies Beemx Arts. Ron- 
delet published TmiU tMorique et de Vart de 
bdtir (Paris, 1802, text 5 vols. 4 to, pis. 2 
vols. folio), Mhnoires historiques sztr le ddme 
du PantMoyi fran^ais (Paris, I voL 4to, 
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1814), TmducUmi des commentaires deFron- 
tin sur les^ aqiieducs de Borne, etc. 

Bellier de la Cliavignerie, Dictmimife; Lance, 
MctUmiiaire. 

ROOD. A cross or criicilix, especially a 
large crucifix placed at the entrance of the choir 
or chancel in inedii-eval churches, often sup- 
ported on the rood beam or rood screen, and, in 
later examples, accompanied by images of the 
Virgin Maiy on one side and of S. John on the 
other, the Crucified being in the middle. 

ROOD ALTAR, An altar standing against 
the nave or outer side of a rood screen. 

ROOD ARCH. The central arch in a rood 
screen, the rood being over it. (See Rood 
Screen and Rood.) The term is sometimes ap- 
plied to the arch between the nave and chancel, 
the rood in that case being under it. 

. ROOD BEAM. A hori- 
zontal beam extending across 
the entrance to the choir or 
chancel of a church to support 
the rood ; generally at the line 
of the springing of the choir 
or chancel arch. 

ROOD LOFT. A gallery 
or elevated platform estab- 
lished upon the rood screen, 
with pierced parapets, pinna- 
cles, and images culminated in 
the central rood. From this 
loft the Epistles and Gospels 
were sometimes read to the 
people assembled in the nave, 
and sermons were occasionally 
preached. 

ROOD SCREEN. A 

screen, open or partly closed, 
of wood, stone, or wrought 
iron, erected in mediaeval 
churches between the nave 
and the choir or chancel sup- 
porting the rood in the cen- 
tre ; it was sometimes double 
with vaulting between and rood loft over, and 
frequently richly adorned with niches, statues, 
tracery, and other architectural details. The 
jubd of the church of the Madeleine at Troyes 
is among the richest of the remaining examples 
in wrought stone. (See Choir Screen and refer- 
ences; Jubd; Rood; Rood Loft.) 

ROOD SPIRE. A spire or steeple built 
externally over the intersection of nave and 
transepts, because that point marks the entrance 
to the choir and the position of the rood. It 
was generally of wood, as at Amiens and Paris; 
but the term is extended to great central spires, 
as at Lichfield. 

ROOD STAIRS. Stairs by which the rood 
loft w^as approached. These were placed at the 
ends of the rood screen, were often spiral, and 
of beautifully sculptured open work and tracery, 
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ROOD STEEPLE. Same as Rood S|:)ire. 

ROOD TOWER, A tower built cxhTiudly 
over the entrance to tlie clioir from tlu' nave, or 
over the intersection of nave and transepts. 

ROOF. That part of the closure of a Iniihling 
which covers it in from the sky. Upon this 
part of a building depends in largt' measure the 
character of its design as a work of arehiieetmx*. 
Roofs are distinguished: (I) Ry tiu'ir iorm 
and method of construction ; as, tlie tint root', 
characteristic of dry tropical countries, ami much 
used in modern commercial buildings in the 
United States; the sloping root^ including gabled, 
hipped, penthouse, mansard, and ga.mbr(d“i'oofs 
with their varieties (see Pitch). {'!) By the 
character of their covering ; as, thatched, shingle<l, 
battened, slated, tiled, metal-covered, tarred, 
asphalted, gravelled, etc. 


In carpentry, the term refers to tln^ timber 
framework by which tlie external surface is 
supported. This, in sloping roofs, consists 
usually of a series of pairs of opposite rafttsrs or 
couples, of which the lower ends arc tied together' 
in various ways to prevent spreading ; or, where 
the span is too great for such simple constnuv 
tion and there are no intermediate upright 
supports, of a series of rafters supported by 
longitudinal horizontal purlins, which are 
generally carried on a system of transverse 
timber frames or trusses, spaced from 8 to 20 
feet apart. In modern practice, the typical 
forms of these tmsses are indicated in figures 1, 
and 2, showing principal rafters or principals, 
of which the lower opposite ends are tied 
together by tiebeams hung in the centre from 
a king-post, as shown in figure 1 ; or, at two 
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Root) Loft: I^lanegeynn, Merionethshire; v. 15CK). 

The cross (rood) is no longer in place ; perhaps removed during the Puritan supremacy. 


ROOF 

points, iViMU quneu-posts, a,s shown in figure 2 ; 
iVoni the lowin' ]>;irt ot‘ tiiese suBpension mem- 
])e.rs, hi’nces or struts may ]>e extended to stifien 
tin'- prine.ipids. To suit various conditions of 
shape oi‘ root a,iul a,rea to be covered, these typi- 
<*al asid ehnneiitary forms are, in modern usage, 



subjei'ttul to innumerable structural modifica- 
titais and (\Kti'nsi(ms, some of which are illiis- 
trateti in thi‘ figures of this article and in Wood, 
Coustruetion in ; hart 1. 

Om^ of the most marked distinctions in the 
hlsti»rii‘ styles ct>nsists in the pitcli or inclina- 
tioi) ( T t he r( kvI' Thus in the (Ireek^ternpk the 
slope of the ])ediment varied ironi la to 16-|- ; 
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Traite pratique de la Constructiofi Ifodej'tie et 
descriptiou dii Materiel employe par les construe-- 
teiers, Paris, 1887, 2 vol. folio.. 

— ^ Van Brunt. 


Harrel Roof. ji. Same as Barrel \ aiilt 
(which see under Vault). B. A roof or ceiling 



which has within the appearance of a Ban’el 
Vault; a ceiling of nearly semicircular section. 

Compass Roof ; Compass-headed Roof. 
(See Cradle Roof below ; also Compass (II).) 

Coupled Roof. A ridged or double pitched 
roof of the simplest construction, often without 



iiuuK; Afulirt NK.ulv BAikE.s Eegions ; Douma. Syria. See First Cut iikrrr Syria. 


Rnmiin roolk had a hIujh) of from 22 to 23-2- , 
Roiuauesnue roolk followed eloscly the Roman 
.slope ; the (lothi(! piteh was much steeper, some- 
times reaehiii- oir or (iven (;0“. lu the Renais- 
saneo era there was iti Italy a revival of the 
Roman piteh with tlic otlii.r classic featurcs ; 
but tin* Freiieli lniilder.s of this erii, retained 
tlic steepest slopes of the medimval sky lines, 
esiieciiilly in tlio conical roofs of their round 
towers and in tins pyramidal roofs with wliicli 
tlicv chanii-teristically covered eacli separate 
division of tlicir Imildings. Tlieso lofty niots, 
with tlieir higli doviners, ohimneys, and crest- 
ings, constitute a distinctive characteristic of 
tlic Freiicli Renaissance, tlie peculiar steep root 
of dotiblii slope., known as the mansard root, 
being a development from tliese French tradi- 
tions. The structural conditions from which 
the .sti'cp niodimval pitcli was evolved are ex- 
iilained in Wood, Construction in ; Part I., where 
also may be found some notice of the flat ter- 
raiied roofs of tropical or semi-tropical coimtnes. 

Benfer, .T., OmiveHure clex J^Hifiees; Ardoises, 
Tiiile'i MHaux, MaUh-e!> diverses. Chenanx et 
to«S,’l893, 1 vol., 4to ; Laack, Leopold, 


tiebeam or collar beam, depending upon the 
stiffness of the walls for its permanence, and, 
therefore, of small span. 



Boos-OeStonb; Slabs resting on Gross Walls 

CAIUUED ON AiU!KES. 

Uor similar transverse arches fee cuts Moiia.stic Architecture ; 
I»ointed Architecture. 




CHURCH OF S. MINIATO, FLORENCE; TYPICAL BASILICAN ROOF; A -WOODEN 
GALLERY RESTS UPON THE TIE BEAMS. 
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Cradle Roof. A form of timber roof much 
uscil in the 'Middh' for (‘hiirehes and large 
halls, in whi(*h the rat'tm*s, collar beams, and 
braces of <^a,ch truss ^vere eonibiued into an ap- 
proximately an^hed form, and sometimes indeed 
ha.d tluar sollits (*ut to the curve of an arch, 
prodmmig intmaialt.v the effect of a series of 
an*lu‘s ; or, wluMi the arciied members were 
ceiii‘<l, of* a cradle vault. 


ROOF 

kind are the metal-covered roofs of Europe and 
America in which the slope is often half an inch 
to a foot or one in twenty-four. The plates of 
naetal in these cases must be soldered together 
with care. 

.French Roof. A curb roof with sides set at 
a very steep angle so as sometimes to approach 
verticality, wdaile the top above the curb may be 
nearly flat or may have a visible slope though 
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Curb Roof. One in which the slope is broken 
on two t*r four side-s ; so called because a hori- 
zontal curb is ])iult at the plane wliere the slope 
changes (sec Ourb, D ; Gambrel Roof ; French 
Hoof; Mansard Roof; which arc forms of curb 

roof). .. . i. n 

Plat Roof. A, One whose surface is actually 

liorizontal or with no perceptible slope, as in the 
mud, earth, or cement roofs of tropical countries 
and the roofs of brick or terra cotta supported 
by iron beams and covered with water-tight 
material which are characteristic of modern fire- 
proof buildings. 

B, A roof having a slope so slight that one 
can walk or sit upon it as upon a floor. Of this 


much less steep than the lower slope. The 
term is of United States origin, and applies 
especially to a form of roof vrhich, beginning 
about 1865 , became very common all over the 

country. , ^ ^ t 

Gable ; Gabled Roof. A ridge root which 

terminates at eacdi end in a gable, as distin- 
guished from a hipped roof. A gambrel loof 
is a form of gable roof. 

Gambrel Roof. A curb roof with only the 
two opposite sides sloping; it is theretoie a 
gabled curb roof. This form is common through- 
out New England, New Jersey and eastern 
New York, having been adopted by the earlier 
colonists of the Northern states, and being much 
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move frequently Been tliere than in the countries 
wlieiiee the (xjloniste 

Hip ; Hipped Roof. One having hips by 
which the projecting angles between two adjacebt 
slopes are squared. Tlius, a pyramidal roof is 
■one which has four hips ; and in some cases a 
roof, as on a building of irregular plan, may 
have more hips than four and often alternating 
with valleys. , ' 


gables, each of which is truiu*ated halfway up 
or thereabout so that the roof is hipped above. 
It may be otherwise explained as a hipped roof, 
of which the hips starting from tlie ridge are too 
short to reach the eaves, so tliat the roof l)elow 
becomes a gabled roof of which tlie guides are 
truncated. 

Lean-to Roof. One with a single slope ; a.s, 
where the aisle of a church is usually roofed 



Eoof: Early English; Solar, of House at Chaeney, Berkshire; o. 1270; with Oamrereo 
Cross Beams surpoRTiNG Posts and a Purlin Plate by HiiiECT Eesistancic to PiiEsseuE; 
13 th Century. 


Homogeneous Roof. One in which the same 
mass of material furnishes the outer pitch for 
shedding rain water and the surface exposed 
within ; that is to say, a roof forming a solid 
shell either of compact masonry, as often in 
Byzantine art, or of slabs of stone, as in Syria 
and in a few churches of Europe. (See cut 
Sebenico, under Dalmatia.) 

Jerkin Head Roof. A ridge roof of which 
the ridge is shorter than the eaves, having two 
369 


with a single slope from the wall of the clear- 
story outward. 

M Roof. One in which two ridges parallel 
or nearly so to one another are separated by a 
receding or dropping valley, gutter, or the like ; 
a device sometimes resorted to for diminishing tlie 
height of the roof, as in sup])osed necessities of 
the architectural style, and sometimes resulting 
from the building of an addition -when it is not 
desired to disturb the earlier roof. 
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Roof: with Cambered Cross BexIms carrying a Decorative 
System of Bracb’-s and Struts. 


Mansard Roof. A curbed roof 
with doniK'r wimlows of some size; 
that is to sa.y, su(*h a roof as will 
best provide f(:>r hal)itable rooms 
witliiii it. Tills is tlie roof coni- 
niori in neoclassic and modern 
(^hiiteaux and ]>ublic buildings in 
Fra, net the di‘ck or upper slope 
!)i‘hig usually small in proportion 
to the lower slofics, wiK3reas in the 
Frenidi Moof (see sulititle above) 
tiie rinau'se may be tlie case. 

Pavilion Roof. A roof hipped 
on all sides so as to have a pyrami- 
dal or nt^arly jiyramidal ft.>rm. 

Penthouse Roof. A roof with 
one pitch like that of a shed or of 
the aisle of a churcli in the ordinary 
distribution. 

Pyramidal Roof. One in the 
form of a pyramid or, by extension, 
a liip])(Ml roof in wiiieh the ridge is 
rela,ti\’ely sliort st) tliat the sloping 
sides tnid nearly in a ])oint. 

Ridge ; Ridged Roof. A double- 
pitclied root^ tlie tw'o slopt^s of 
wiiich meet at a horizontal ridge. 

Saddleback Roof. A gable 
roof in some peculiar position, as 
wdnm a tow’er is roofed in this wmy 
instead of tmaninating in a tlatter- 
ra('e or in a spire. 

Shed Roof. Same as Penthouse Roof. 

Single -framed Roof. A roof framed with- 
out trusses, tlie opposite rafters being tied to- 
gether by the upper iioor frame or by boards 
nailed across horizontally to serve as ties or 
collars. 

Slab Slate Roof. A roof covered with slabs 
or flags of slate, as in cottages built in the 
neighbourhood of slate (piarries. 

Span Roof. A roof composed of two equal 


slopes, as a nave roof, in contradistinction to 
one having one slope, as an aisle roof or pent- 
house roof. 

Terrace Roof. A fiat roof in sense yi ; 
especially wdien the roofing is of masoiuy and 
the surface allows of free use of the roof as a 
place for wndking and taking the air. 

Trough Roof. Same as M Roof. 

Trass Roof. A roof, the rafters of which 
are supported on a truss, or a series of trusses, 
by means of purlins. 

Valley Roof. One wliich 
covers a building so arranged 
with projecting wings * or 
|.)avilions, nearly on the 
same level as the main roof, 
that there are valleys at tlie 
Junction of the two parts 
of the roof The term is 
hardly applied to roofs 
whi<*h have merely the val- 
leys of dormers and small 
gables. 

■ ■ ROOF : CO vBR,m:G:: 
The closure laid iipon a 
roof frame, iiicliiding the 
wood sheath ing or boardiiig, 
ami the outside protection 
or weathering by metal, 
slate, tiles, shingles, painted 
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Boox?': FRAMED LIKE A Floor: Heavy Cross Beams carrying Purlins, 

•AND STIFFENED BY BRACES CUT TO A CURVE WHICH IS COMPLETED 

BY Mouldings planted on; Kiddington, Oxon; c. 1350. 
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: ROOF COVIIRINa ' ■ ■ ROOF COVERING- 

canvas, tarred paper, thatch, by any com- paiisioii and contraction ; or, in flat roofs, large 
position of tar, bitumen, asphaltiim, etc., slabs of slate or stone are bedded in cement. In 
with gravel, or any other form of protection the more usual cases, roofs of any pitch may be 



Roof: like that at Chaiiney, but much lighter, as being work op a skilled Constructor; 
Higham Fe:reers, Korthamftonshiek; c. 1350. 

against the weather. In the few cases of ab- covered with metal, which is nearly always of 
solutely incombustible construction (see Fire- tin plates in the United States ; though tern 
proofing) the slates or tiles are tied by lead wire plates are used, and, much more rarely, zinc, as 



ROBITZER 


ROOF GARDEN 

with tar and gravel. Steep roofs alone may be 
covered with tiles, slate, or shingles, laid in the 
usual way, without any filling or cementing of 
the joints ; and it is to he noted that rain and 
snow may beat in through the 
crevices to a slight degree 
without serious damage. (See 
the, separate terms : also Flash- 
ing.) 

ROOF GARDEN. A gar- 
den formed upon a fiat roof, 
especially prepared for the 
purpose by arranging thereon 
growing plants and shrubbery 
ill pots, tubs, and boxes, and 
occasionally by accumulating 
thereon sufficient soil to sus- 
tain grass and other small 
vegetation ; specifically, a place 
of public entertainment in the 
open air upon a roof, provided 
with iacilities for vaudeville 
performances, partly sheltered 
by awnings and adorned with 
a few ornamental plants. 

, ROOF GUARD. A device 
to prevent snow from sliding 
off a roof without interfering 
with its watershed ; it is fenc- 
ing or openwork of wood or 
iron at the foot of the slope, 
or of stiff wire bent into the 
form of loops, laid in with the 
slate or shingles, and forming 
projections distributed over 
tlie roof siirfiice so as to arrest 
the tendency of snow to slide. 

ROOFING. The materials of which a roof 
is composed; the art of constructing a roof. 
(See Roof Covering.) 

ROOFING SIiATB. (See under Slate.) 

ROOF PLATE. A Wall Plate (see under 
Plate), which (mnies roof timbers. 

HOOF STAGING. A scaffolding used by 
roofers in working on a roof slope. It auto- 
matically holds fast to the roof by means of 
barbed rods or claw plates. 

ROOF TREE. Same as Ridge Piece — Pole. 
Soim'times used figuratively, referring to the 
whoh‘ roof as a shelter. 

ROOF TRUSS. In carpentry, one of the 
transverse timber frames composed of principals, 
ties, struts, and suspension rods, used in roofs 
of wide span to support common rafters by 
means of longitudinal piuiiiis. 

ROOM. An enclosure or division of a 
house or other structure, separated from other 
divisions by partitions ; an apartment, a chaim 
her ; as a drawing-room, parlour, dining room, 
or chanrber in a house, a stateroom in a 
sliip or railroad car, a harness room in a 
stable. 


ROOT, JOHN WELLBORN; architect; 
b. 1851 ; d. 1891. 

He was born in Atlanta (Georgia), and in 
1864 was smuggled through the Federal lines 


and sent to England. Returning to America 
after the war, he graduated at the College of the 
City of New York and entered the office of 
James Ren wick (see Renwick). He afterward 
became an assistant of John B. Snook, and 
under his direction superintended the construc- 
tion of the Grand Central Station in Hew York 
City. In 1872 he entered the office of Drake 
& Wight in Chicago, and later formed a partner- 
ship with Daniel H. Burnham. Root held the 
important office of consulting architect of the 
World’s Fair Commission in Chicago. 

Harriet Monroe, John Wfdlhorn. Hoot. 

ROPE. A roll moulding decorated with a 
twist like the strands of a rope, common in 
Romanesque architecture ; a cable moulding. 
(See Cabling.) 

RORITZER, KONRAD (THOMAS and 
WOLFGANG) ; architects. 

Konrad Roritzer was architect of the cathe- 
dral of Ratisbon (Regensburg) from 1459 to 
1465, and built also the choir of the Lorenz 
Kirche at Huremberg between 1459 and 1477. 
Thomas Roritzer was cathedral architect at 
Ratisbon (Regensburg) in 1482 and Wolfgang 
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Roof; Elaborate Hammer-beam Construction; S. Stethen’s 
Church, Norwich; c. 1480. 
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nOSAJOE , , 

Roritzer held that office in 151 4j when he was 
decapitated for seilitioii. 

Fopp, Les Trt)h‘ Ayrs de VArchUeettire Goth- 
iqiie; 8eiibei1, KUniiUer-kXikon* 

ROSACE. Same as Rosette (L). 



Rosace from a House at Betoursa, Syria; 

, 5th to t>TH CeKTURY. ; 

ROSE. A. A conventional representation 
of the flower in its original or wild state, much 
used in Ootliic sculpture and especially in late 
English Clothic and Elizabetluin art. One 
form of it is especially suggestive of English 
political changes. (Bee Tudor Rose below.) 

B, A circular or nearly cinadar ornanient. 
(Compare Rosace, Rosette, Roundel.) 

O. A diaphragm of woven wire or of a 
plate of metal pierced with holes to stop solid 
matters which might clog a pii)e. 

Tudor Rose. (Originally, in heraldic use * 
hence common in architecture.) A combinatiou 
of two or three single wild roses, red and white, 
one above another, expressing the marriage of 
Henry VII. of England with Elizabeth of York, 
and the resulting peace between York and Lan- 
caster. In the Deanery at Worcester the 
flower is seven-petal led : sometimes it is six- 
petallcd; usually it is, as in nature, five- 
],)etalled. It has always five small, shai'p 
■‘‘rays,’^ representing the leaves of the calyx. 

ROSBJN-GARTEN, ALBERT ; architect: 
b. 1809. 

In 1839 he won a three yearsV travelling 
scholarship and went to Paris to study with 
the architect Labrouste (see Labroiiste). 
After a sojourn of two years iu Italy, he estab- 
lished a laige pra(dlc(„^ in Hamburg, (jermany. 
He published Dio ArdateMoiimAien. StiiJavtoa 
>(1874, 1 vol. 8vo). 

SQAih<AX%^ ICmstler-lexikon. 

ROSETTE (1.). A decoration common in 
all the historical styles, treateil as a flower, a 
knot of foliage, or as a patera with conventional 
or geometrical detail, generally approaching 
circular in form, but sometimes sipiare. In 
Roman architecture, it occurred in the centre 
of ceiling or soffit panels, and as a central 
ormurumt on the Corinthian abacus. In med- 
iaeval architecture, rosettes of square form 
were frequent in the decoration of mouldings, 
as a knot of foliage in the centre of foliated 
panels, etc. In early Italian work, rosettes 
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appeared often as geoinetrieal inlays of coloured 
marbles. -- H. Y. B. 

ROSETTE (11.).; (See Electrical Appli- 
aiiees.) 

ROSE WINDOW. A window which is of 
circular forai, especially a. !arg(‘ inu‘ and tided 
■with tracery such as th(>s(* of tin' west and iinrlli 
and south transept IVojits of Cutliic nhun-hes. 
Ill tliese, however, th(‘. <*ircular Ibnn ol‘ tin' win 
dow, although distinguisliabh', is sennet itnes, in 
later work, a part of the trai'ery ot* a still large'!* 
window with pointed heael. When a rose win- 
dow has the tracery bars arva.nged in dt'eidedly 
i*a,diating order it is often ealle'd Wheel AY indow, 
and by a popular extension, (htherine AVheeL 
Window. (See cols. 1093-1098.) 

ROSS, LUDWIG* : philologist and andue- 
ologist; b. July 22, I'BOG : d. Aug. 6, 1859. 

Ross studied in Kiel, (kipenliagen, and Leip- 
zig, and in 1832 -went to Crecce. In 1834 he 
was appointed chief conservator of the,' anti^jui- 
ties of Greece ami in 1837 ])vofessor of artdue- 
ology at the University of Atlu'iis. 'With 
Sdiaubert (see Bchanlieii) and ( hi'istian Ibrn- 
sen (see Hansen, H. C.) he n*stori‘d tiu' ti'inple 
of Nike Apteros on the Ani’npolis at Athens. 
In 1843 be made a journey among tlie Gmek 
islands and in Asia I^linor. in 1845 he was 
appointed professor of archienl(.)gy at the llii- 
vensity of Halle, Germany. IR' pnblisla'd Die 
Akropolii^ Tori Atlmi . . . der 'Jeofjnd dor 
Nike Apteros (1839, I vol. folio) ; Be i sen a of 
den Oriediisdieti Inseln (1840-1852, 4 ^*o]s.) ; 
Das Theseion iind der IDnpel des zu 
Athen (lSb2). 

Broelvhaus, 

ROSSELINO. (See Gambaudli.) 

ROSSI, DOMENICO; architect; d, 1742. 

A pupil of Baklassare Longliena (see 
Longhena). He built the hnyuU' of the church 
ijf S. Eustachio, the church of B. klaria dei 
Gesuiti (1715-1728), the Palazzo Corner <lella 
Regina (1724), and the Pahizzo Baud! (1721), 
all in Venice. 

Gurlitt, Geschidite des Ihirockstdes in Jtalien, 

ROSSI, GIOVANNI BATTISTA DB {il 
Cfmimeudaiore) ; arclneologist ; }>. 1822: d. 
1894. 

11 Commmdaiore G. B. dt' Russi was the 
historian of (Jhristiau a.nd subb'rrajuian itonu‘, 
and published a remarkabh^ serit's of works on 
this subject: Inseriptiones Vhristiamv nrtfis 
Romce^ (1857-1885, 3 vols.); Boma Bofier- 
ranea crisfiana (1864-1877, 3 vols. folio); 
Alosaiei cristiani e Sar/fji di pavimenli ddle 
chiese di Boma (1878). He was also editor 
of Bulletino Archeolofjia cnstnina (1863), 
He assisted Heiizen and Moimusen in tlu^ dirt'C- 
tion of the Corpus Universale InseripUonwm 
LatinoTum. 

Necrologie in Construction Moderne.^ Sept. 20, 

1894. 
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ROSSO, III (Giovanni Battista di Jacopo; 
called in France, Maitre Roux) ; painter and 
decorator ; b. 1496 (at Florence, Italy) ; d. 1541; 

Rosso was one of the young men who studied 
from the cartoons of Michelangelo (see Buonar- 
roti). Ill 1530 he went to France and w’as 
employed with Primaticcio (see Primaticeio) in 
the decoration of the ]3alace of Fontainebleau, 
tie decorated the Grande Galerie and the 
Ohambre d.e Madame Estanvpes at Fon- 
tainebleau. 

Vasari, Miianesi ed. ; Palustre, Menaissance ; 
Pfnor, Monographie de Fontainebleau; Eouyer et 
Darcel, VArt ATchitectural. 

ROSSO ANTICO (Porfido Eosso A7itico), 
This is, according to Delesse, a porphyrite ; Le. 
a basic eruptive rock, consisting essentially of a 
compact reddish felsitic base, in which crystals 
of hornblende and rose-coloured plagioclase 
feldspar are porphyritically developed. The 
stone was used by the ancient Egyptians for 
making statues of the deities and for other 
ornamental purposes, and later by the Romans. 
The original source of the rock was the Dokhan 
Mountains on the west shore of the Red Sea, in 
Egypt. — G. P. M. 

ROSTRA. (See Rostrum, B.) 

ROBTRAIi COLUMN. (See under Col- 
umn ; also see Memorial Coluinn ; Rostrum.) 

ROSTRUM (pi. Rostra). A. The beak or 
prow of a ship, used as a ram in the naval eon- 
hicts of the Greeks and Romans; it consisted 
of a beam or beams armed with heavy pointed 
irons, the whole being affixed to the bows of 
the war galleys above or below the water line. 
Captured rostra were preserved as symbols of 
victory. 

B, In the plural (Rostra), a platform ele- 
vated in the Roman Forum, so called because 
its basement or podium was decorated with the 
rostra of ships captured in the first naval 
victory of the Republic; from this platform 
orations and pleadings w^ere delivered to the 
Roman populace. 

C, Any pulpit or platform from which ad- 
dresses are made. ■" 

. ROT. ■ (See Dry Rot.) : 

ROTUNDA. A (drcular hall, especially one 
(*,overed by a ('upola like the Pantheon or the 
central hall of the Capitol at Washington. 
The frequent application of this term to any 
large central area in any public building, as 
tile “ office ’’ of a hotel, wliich is neither circular 
in plan nor covered by a dome, is improper. 

ROUBILLAC (ROUBILIAC), LOUIS 
FRANCOIS; sculptor; b. 1695 (at Lyons, 
France)"; d. Jan. 11, 1762. 

A pupil of Balthazar, sculptor to the Elector 
of Saxony and probably also of Nicolas Cous- 
tou (see Ooustou, N.). He won the second 
Grand Frlx at the Academic Royale in 1 7 30. 
He appears first in England in 1738, when he 
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made a statue of Handel for Vauxhall gardens, 
London. In 1743 he inade the monument of 
John Campbell, Duke of ArgyU (Westminster 
Abbey), in 1753 the monument to Admiral Sir 
Peter Warren (Westminster Abbey), in 1758 
the statue of Shakespeare (British Museum), 
ill 1761 the well-known Nightingale monu- 
ment (Westminster Abbey). 

Walpole, Anecdotes; Stephen-Lee, Dictionary 
of National Biography, 

. ROUGHCAST; HARD CAST.' A kind of 
plaster made with strong lime mortar and sand, 
mixed with clean gravel until it resembles a 
concrete, used for the exterior faces of rough 
masonry walls, as of small country houses. In 
different parts of Great Britain and the United 
States different processes are used. Sometimes 
the mortar is very hot when the gravel is 
mixed with it. Commoply the whole mixture 
is thrown or dashed forcibly against the wail 
when freshly plastered. The surface is often 
coloured by a wash while still wet. 

ROUGHING-IN. Any coarse mechanical 
process preliminary and preparatory to final or 
finished work, as the rough coat of mortar 
forming a foundation for one or more coats of 
fine plaster, or, in a scheme of decoration, the 
necessary mechanical groundwork of colours 
or modelling. Specifically, in plumbing, the 
establishment of the system of pipes for supply 
and waste, done while the house is preparing 
for plastering, and before the pipes are con- 
nected with the fixtures. 

HOULBTTB. Same as Dotting Pen. (See 
Drawing Pen, E, under Pen,) 

ROUND CHURCH. One whose plan is a 
circle or is symmetrical about a centre, and not 



Eound Church: S. Gostanza at Kome ; Flax. 

arranged upon a defined axis. Polygonal 
churches, and those which consist of equal arms 
radiating from a central point, are included in 
this term. Such buildings are apt to differ 
radically from longitudinal churches in that 
they are centred upon some monument or fea- 
ture which is set in the middle, and for whose 
protection or accommodation the church is 
planned. The baptisteries were buildings of 
this kind (see Baptistery), being planned to 
receive a central font or basin. 
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The round plan for buildingis belongs, with 
variations, to most styles and periods of archi- 
tecture. It was a favourite among the Romans 
and common among the Greeks, especially for 
mortuary and commemorative structures; and 
from these evidently the Christians adopted it. 
The circular type prevailed with the Roiuans 
— - on a large scale as we see it in the mauso- 
leums of Hadrian and Augustus, on a small 
scale in many lesser tombs. It was a favourite 
form for temples to lesser divinities and heroes ; 
for example, the temples of Vesta and Her- 


is the same. The niches were i^ontimied in 
Christian architecture, es])eci;d.ly in l,)Mptisteri(^s, 
but the round form gradually prt'vaileti in 
them over the rectangular. Tlie Roman tombs, 
and rotundas that appear to ha.vi‘ been tombs, 
were most commonly (loiiied, Jind are oflum 
lighted, like the ihnthe(»i], tliroiigh a round open- 
ing in the crown of tire dome. This last tiwat- 
ment appealed to tlie Christian sentiment ; we 
are expressly told that the rotumlas that l^m- 
stantine built at Jerusalem, to (H>mmemorate 
the Holy Sepulchre and the place of Christ’s 



RouM) Church: S. Costanza at Romk; see Plan. 


enles at Rome and of Vesta at Tivoli, and still 
more for important tombs. This last use 
commended it to the Christians for memorial 
buildings. The most characteristic Roman 
type was a cylinder with a thick wall, iti 
which niches were cut inside, most commonly 
eight, usually square and semicircular in alter- 
nation, We see this type at Rome in the 
so-calle{l Torre dei Scliiavi and the Mausoleum 
of Helena, at Tivoli; in the Madonna della 
Torre, and on the largest scale, with some com- 
plication, in the Pantheon, In what is known 
as the Temple of Jupiter at Spalato, the build- 
ing ivS octagonal without and circular within, an 
Eastern fashion that became characteristic of 
Byzantine work, but the arrangement of niches 
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ascension, were in the middle left open to the 
heavens into which he laid as(U'n(lod. Otlums 
of the earliest Cliristiaii buildings seem to have 
been built in this way. Some aaithorities ha,v{‘. 
believed it of S. Costanza at Rome, S. Maria 
Maggiore at Nocera, and the Baptistery of 
Constantine. The baptistery at Mujt'Iia. in 
Syria was apparently uncovered in the middle ; 
and in the great cliurch or group of elivi relies 
consecrated to S. Simeon Stylites at Kalat 
Siman, tlie central octagon from which the four 
arms radiate, and in wliich was ])reserved the 
pillar on which the saint had stood, was (*liar~ 
acteristically left unroofed. (See cut undm’ 
Planning ; also under Syria.) 

Round churches were not naturally adapted 
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, ROUND CHURCH- 

to tho worship of the Churcli ; the 

very early (aistoiu of setting the clergy conspic- 
uously aside from the (*oiigregation did not 
allow of their otHeiating in the middle of the 
c.hureh, hut reipiired tlicni to stand apart 
toward the east. This orientation at once 
established a longitudinal axis in the chiuxih 
that was at variance with the centralized plan 
of the round church. This fa(*t of the orienta- 
tion of the liturgical chun^hes divided the 
buildings into two classes, one symmetrical 
ahoiit a line, the otlier about a point. The 
need of separating the central feature, tomb or 
lout, from the body of the spectators in the 
round building naturally led to dividing the 
building into a central nave, as it were, and a 
surrounding aisle — whi(‘.h was, in fact, as some 
wi'iters have noticed, the infusion of the basili- 
can idea into tiie round structure, for the cen- 
tral spacje must needs be. lighteil by a clearstory. 
The separation of this space from the aisle, 
wln^^thcr by a rang(‘. of columns or bj?' an arcade, 
soon nlniost enjoined the substitution of a 
polygonal plan, with jners or columns at the 



Round Church: S. Maria at Nocbra, South 
Italy; 6th Century a,,d.;. Plan. 


angles, for the round. The difficulty and awk- 
wardness of applying ai'cades to a circular plan 
is conspicuous in S. Cos- 
tanza and in the baptis- 
tery (S. Maria Maggiore) 
at Nocera. The smaller 
the building and the 
sharper the cim^e, the 
greater the difficulty. We 
liave no chronological 
series of securely dated 
round buildings by which 
we can trace their progress 
continuously, but it is 
clear that there -was in the 
first Christian centuries 
a rapid change from the 
circular plan, which the 
R o 111 a n s preferred, to 
the polygonal form. By 
the time of Justinian, and 
even earlier, if we may 
judge from the remains 
in central Syria, the 
straight-sided shape had 
prevailed for tlie main 
lines, though the round 
outline .was' retained 
niches and apses. , '''We, 
see lioth combined in S. 
Sofia.,' .and , . SS. S.ergius 
and Bacchus at Gonstan- 
tinople, and in S. Vitale 
at Ravenna,, .where:, .the, 
main constructive arches 
of the building are set in 
.the , .; straight, '.walls ,: . of .„ a 
■ polygonal ' enclosure, wh ile 
"U the. ■ 'arcades. ;.of ':"the'",' apses, . 
which" OTe merely. "'^decora-:. 





: ROUND CHUBCH- . 

tive, and have little weight to carry, stand 
on a circular plan. The elibrt to reconcile 
the arcade, and the polygonal plan which 
suited it, with the dome, which was the 


■ ROUND CHURCH 

space than were covered l)y any other lorin of 
roofing in masonry. This iiivention, giving 
coinmanding importance to the central feature, 
of the plan, and shown in its greatest develop- 



Round Church: S. Marta at Nockra: skr Plan. 


favourite covering of the Romans, and to 
which the Eastern builders clung tenaciously, led 
to the great invention of pendentives, by which 


ment in S. Sofia, became the leading intluonce 
in shaping Byzantine churches (see Byzantine 
Architecture). These, nevertheless, though the 



Round Church: Aix-la-Chapelle ; see Plans. 

the dome could be hung even over a square 
plan, leaving the floor under it unobstructed, 
except by four piers at the corners of the 
square, and opening vaster areas of interior 
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square or nearly square plan prevails in tliem, 
with a central dome, are intended for litui'gical 
worship, and so are built on an axis, and to be 
classed, not as round clinrches, but as longi- 
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tiidmal. The Byzantine diiircli was thus inter- of uncertain date, shows the inasonry of a cen- 
mediate bet\mni the round and the criiciform, tury or two later. It dvas doubtless meant 

Round churches were built here and there originally for a baptistery, for wdiich the miu- 

over Europe through the early Christian period sually large font still occupies the centre. Both 

and the Middle Ages, though they were few, were evidently converted into churches for 

and grew rarer in the later periods, compared liturgical worship some time after their build- 

witli those of basilican and cruciform types, ing, for the apses in both are later additions, 

which were almost imperative for the needs S. Stefano Eotondo, the other great early 

of great congregations. The two churches of round church of Rome, is of basilican structure, 

S. Oostanza at Rome and S. Maria Maggiore at far slighter than these two, being roofed with 



Round Church: 8. GER.EoN^s at Cologne; the Older Fart now altered into a Gothic Ro- 
tunda; ITS in. AN IS OF UNKNOWN antiquity; PROBABLY 4tH CeNTURY A.D. 

Nocera, already mentioned, the second an obvF wood, with concentric aisles round a central 

oiis imitation of the first, are of peculiar form, rotunda some 70 feet in diameter, which now 

A circular arcade, in the one case of tw^elve at least contains the altar. Essen wein’s tluv 

arches and in the other of fifteen, whose col- ory that S. Stefano -was built in imitation 

umiis arc in pairs set across the wall, and there- of Gonstantine’s church of the Holy Sepmlclire, 

fore radially, encloses a central space some 40 and that the middle was at first open to the 

feet wide, whicli is domed, and surrounded by an sky, is at least plausible ; the fact that it was 

aisle under an annular vault. S. Oostanza, dedicated to the protomartyr lends some colour 

built, we are told, in the fourth century as the to it. It is clear that tlie round form of the 

mausoleum of the sister and the daughter of Holy Sepulchre had much iiifiuciice on the 

Coiistantiue, is of brick and concrete in the building of round churches among the eaBy 

Roman style of that day, but the dome is Christians, and that this influence was revived 

raised on a clearstory. The church at Nocera, in the West during the crusades. The great 
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Christians added to the Eoinaii form. SS. 
Angeii at Perugia and the oid rotunda, of S. 
Gereon at Cologne, rebuilt in the thirteenth 
ceiitary, both buildings of uncertain date', are 
furthur instances, S. Vitale of Kavenna, 
already noticed, contemporary of S. Sofia, si't 
the example of a more complicated structure 
radiating from a polygonal centre. It wans 
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rotunda whose foundations remain in the 
church of S. Benigne at Dijon was apparently 
an imitation of it, laiilt in the eleventh cen- 
tury ; the form and the name are recalled in the 
church called S. Sepolcro among the complex of 
chapels known as S. Stefano at Bologna. The 
churches built by the Knights Templars over 
Europe, of which the Temple Church in Lon- 








Eouxu Church: S. Gsrkok’s at Cologne, from the ; ske imAX. 
The suiallei’ accessory t>ullcllti»:s are not shown. 


don is one, are later examples, as is the smaller 
one at Cambridge called S. Sepulchre, ami that 
of Neuvy-Saint-S^pulcre in France. The Eo- 
tonda in Brescia, if it belongs to the eleventh 
century, is probably due to the same intliieixce, 
and it repeats the same type. S. Michaers at 
Fulda, was a German example of the same. S. 
George of Thessalonica is also a round building 
witli a surrounding aisle, by some attributed to 
tlic Roman Empire, but probably a Christian 
building, and has the clearstory which the 
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imitated by Charlemagne in his Miinster at 
Aachen- (Aix-la-Chapelle), and rect)pied IVom 
that in similar churches at Essen and Ottiriars- 
heim. But the practical value of the cruci- 
form type for all the uses of the Latin, worship 
made it prevail throiigli all Western Euro].)c ; 
on it was spent the progressive effort of tlie 
builders of the later Middle Ages, and Gothic 
churches of round form are very few. The 
architects of the Renaissance, enamoured of the 
douie, under which Brunellesco introduced the 
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ROUND TOWER 


. ROUND CHURCH 

new style iu Fioren(*e, reverted to the round 
cdiiireh. Jjraiiniiite’s famous Tenipietto in S. 



Kound Church : Mathias Kapeule at Kobern 
ON THE Rhine; Plan. 

Pietro in Montorio at Rome led the way ; the 
Madonna della Consolazioiie at Todi, the In- 



Rouno ('^huuch: jMathxas Kapellf.; Section 
SHOWING Interior only; see Plan. 

eoronata at Lodi, both ascribed to Bramante, 
were tlie forerunners of a long line of round 
churches, of which the well-known Salute at 
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Venice is one of the most picturesque examples, 
and the Lieblrauenkirche at Dresden one of the 
later. But the great achievement of the Re- 
naissance architects in church building was the 
union of the central type with the cruciform by 
setting over the square crossing the dome built 
on pendentives, after the manner of S. Sofia, 
which culminated in S. Peter’s, and fixed the 
dominant form for Renaissance architecture, as 
the development of the groined vault liad for 
medieval — W. P. P. Lokgfellow, 

ROUNDEIi. A. A small circular panel or 
window ; specifically, a cirenlar niche deeply re- 
cessed, often decorated with a bust in liigii 
relief, or, in late neoclassic design, filled by a 
free standing bust. 

B. In glass making, or glazing, a bulFs- 
eye or circular light, like the bottom of a 
bottle. 

ROUNDHOUSE. M. In the United States, 
an engine house, in sense B, which, in plan, is 
constructed on a circular arc, from wliich 
radial tracks converge toward a turntable near 
the centre of the arc. The turntable also con- 
iiects with one or more branches of the railway, 
so that an engine is readily transferred from tlie 
house to the railway line, or vice versa, 

B, A police station house or other place of 
temporary confinement for persons arrested ; 
popular and without exact significance. 

, -(G. D.) 

ROUND TOWER. A. In early Cliristian 
architecture, a building of a peculiar type with 
few windows and those generally so small that 
bells would hardly give out their sound freely ; 
very slender, and commonly furnished with coni- 
cal stone roofs. Of these there are more than 
one hundred iu Ireland ; and there are known 
to be more than twenty-two in other countries 
of Europe. Although it is probable that they 
were used rather for defence and for lookout 
purposes than for the placing of bells, yet a 
tower of this type is commonly called Bell 
House. (See Ireland, Architecture of.) 

B. In the )Soutlnvestern United States the 
work of Ameriiaiii Indians of the Pueblo type. 
Some stand alone but 
the greater number 
are near, or connected 
witli, other ruins of 
rectangular form. 

Two or three concen- 
tric walls exist in 
some, separated by 
from 2_to 6 feet, the (Def. m. 

outer interval being 

divided by transverse walls on radial lines into 
small chambers. The diameter of the inner cir- 
cle varies from 10 to 20 feet or more. Wolls 
were of roughly dressed stone. Those near 
other ruins are generally classed as kivas ; iso- 
lated ones may have been lookouts. (See 
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ROUSSEL RUDE 

ComDiuiial Dwelling; Kiva; Watch Tower, RUBBIjB. A. Lough stones of inegulai 

under Toww.) F. S. D. shapes and sizes, broken from larger masses, 

Stokes, Early. Christian Art in Ireland. either naturally by geological action, oi aitilici- 

ROUSSEL (ROUXEL),JBHAN; architect, ally by quarrying. The term is used ^ very 

He was mciMre d^mmre of the city of Eouen. loosely, covering all between dimension stoiie 

Sept. 21, 1447, at the death of Jehan Salvart and cobble stones or gravel (See detinition i> 

(see Salvart), he succeeded him as architect of and subtitles. ) 

the cathedral of Rouen, and held that office -S- Masonry built of such stones. ^ 

until 1451. Coursed Rubble. Rubble in sense jd, m 

Deville, BeuMe des arcMtectes de la CatUdrale which the stones have faces with square corners 
de Eouen, and nearly parallel sides, and beds nearly lion- 

ROUX, MAITRB. (See Rosso, IL) zontal and vertical 





Round Towibjr (Def. : Ardmore, Ireland. 


Suecked Rubble. Rubble laid uj) with 
rough or irregular stones, but so fitted as to 
secure an effective bond. 

RUDE, FRAN90IS ; sculptor ; b. 1784 (at 
Dijon, Gote d’Or, France); d. Nov. 3, 1855, 
Elide was the son of a coppersmith of Dijom 
He studied art at the excellent school of Devosge 
in Dijon. In 1807 he went to Paris and was 
employed on the Colonne de la Grande Armee 
(Oolonne Vendome). In 1812 he won the 
premier grand prix, but on account of the 
political disturbances of the time did not visit 
Rome. He went to Brussels (Belgium) where 
he made the Caryatides of tlie Theatre Royal, 
the pediment of the Hotel des Monnaics, etc. 
He returned to Paris in 1827, and in 1828 ex- 
hibited his statue of Mercury at the Salon (now 
in the Louvre). Rude executed a part of the 
frieze of the Arc de Triomphe de i’Etoile (Paris). 
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HOVER. In architecture, any member, as a 
moulding, which follows the line of a curve. 

ROVEZZANO, BENEDETTO DA. (See 
Benedetto da Rovezzano.) 

ROW ; ROWLOCK. (See Bollock.) 

ROVERS DE LA VALRBNillRB, FRAN- 
COIS BBS ; architect; b. August, 1575; d. 
March 22, 1667. 

The chief member of a family of architects 
which was employed at Avignon, and at Lyons 
in the seventeenth century. In 1636 he was 
appointed architect of the Chartreuse of Ville- 
neuve-l^z- Avignon, which he enlarged and dec- 
orated. In 1646 he finished the Palais de 
Justice at Carpentras, and in 1647 made the 
plans of the ahhey of the Dames de S, Pierre 
(now Palais des Arts) at Lyons. 

Charvet, les La Valfeniere ; Moiifalcon, Bistoire 
Mommentale de la mile de Lyon. 



: BUGBRUS ' 

111 1832 Abel Blouet (see Blouet) succeeded 
Huyot (see liuyot) as architect of the arch. 
For liiui, largely at the suggestion of M. Thiers, 
Elide lunde four designs for the sculpture of the 
fliers n^f)rest‘utiiig four subjects illustrative of 
war: Le. Di'part^ Le Eetont\ La Defense da 
No/, and JjU Pair. Tliese drawings are now 
in the Louvre. Le Depart^ the only one of 
the four which wns carried out by Eude, is 
])rol>a])ly tiie most important monument of 
Frcnidi sculfiture. The three other groups 
were made by Cortot and Etex (see Etex). In 
183G Rude nnnlc his statue of Mardchal de 
Saxe, now in the Louvre. In 1852 Rude opened 
an atdier for tlie instruction of pupils, which 
formed many important sculptors. Among his 
many works are the monument to Napoleon in 
a park at Fixin (France), the splendid reclining 
statue of Godefroy Cavaignac in the cemetery 
of Montmartre (fiiiivslied 1847), and statues of 
Monge, Bertran(l, and Ney. 

Fourcaiid, Fran<pm Jimle ; Gindriez, Fran.rois 
IlnPe ; Gonse, Scn/ptiire fran^aise, 

RUGERUS. (See Tlieophiliis.) 

RUGGIERI, FERDINANDO ; architect. 

Ruggieri relmilt (1736) the interior of the 
church of S. Felicith, designed the facade of the 
church of S. Firenze (1715), and assisted Carlo 
Fontana (see Fontano, Carlo) in the construc- 
tion of the Palazzo Capponi, all in Florence. 
He is best known by his Studio d^Architettnra 
Civile. 

Gurlitt, Geschichte des BarockstHes in Italien. 

RUIJSBROECK, JAN VAN ; architect. 

A Belgian architect of the lifteenth century 
who made the plans for the SUxdhms at Brus- 
sels. The first stone of this building was laid 
in 1444. 

Immerzeel, Ilollandsche en Vlaamsche Knn- 
stenaars. 

RULE. A strip of wood or metal with a 
straight or true edge, used to assist workmen in 
making straight or true work, as in plastering, 
to assist in keeping a surface in plane. When 
graduated and correctly marked with foot divi- 
sions and subdivided into inches, and into halves, 
([uarters, eighths, and sixteenths of an inch, and 
niaile to fold in two or four sections for con- 
venience of carriage, the tool becomes a carpen- 
ter’s rule. 

Diminishing Rule. A board or the like used 
to lay out or determine the curvature of the 
swCling of a column ; its edge being cut with a 
concave curve. 

Foot Rule. Similar in make and form to 
Twodbot Rule, but half as long, and, therefore, 
half as long wlien folded up. 

Two-foot Rule. A carpenter’s rule as de- 
fined abi>ve, two feet long, and folding usually 
into four six-inch lengths. This is much the 
most common form of rule used by mechanics, 
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RUSSIA • ■ 

architects, and all persons engaged in the build- 
ing trades. — R. S. 

RULER. (See Straight Edge.) 

RULING PEN. (See imder Pen.) 

RUMFORD, COUNT. (See Thompson, 
Benjamin.) 

RUN. In the United States, same as Going. 

RUNIC KNOT. A forni of interlacing c(>iu- 
111011 in the ornamentation of jewels, implements, 
and in stone and wood carving gencnillv among 
the earlv Northern races of Europe. — H. Ad B. 

RUSKIN, JOHN ; writer on Fine Arts ; b. 
1819; d. 1900, Brantwood, C-onistoii, Lancashire. 

While engaged in the study of painting, 
especially landscape painting of early Italians 
and mod(n*n Engiisli, he studied also the med- 
ieval architecture of Eiiroiie, and made many 
accurate drawings, engravings from some of 
which illustrate his piil)lislic<l works. In 1849 
was piiblislied The Seven Lantps of Arvh it ee- 
tare, a series of essays; and, in 1851-53, TJte 
Stones of Venice^ one chajiter of which, “The 
Nature of Gothic,” has l:>eeii reprinted separately. 
He published also lectures and detached essays. 

RUSSIA, ARCHITECTURE OF. That 
of so much of the modern empire of that name 



Russia, Fig. 1: a Ghckk Byzantink Church- 
plan, ILLUSTHATIXO THK TyPK COMMON IN 
RltvSSia also; thb: Cupola is commonly like 
THAT SHOWN IN FlG. 2. 

as lies west of the Ural Mountains. In this 
vast region there are many remains of ancieht 
building showing great capacity for art of .a 
semibarbaric sort, and much of that pictiiresiiue- 
ness wliich comes from massive building of 
nnusnal height and expressive outline, as in 
fortilica,tion. Thus, the watch towers, whiGi 
serve also as I'llaces of defence, which exist in 
great mimliers iu the region of the Oaiicasus, 
are as ethHJti’^'e as S(‘ottish Pele Towers or tln^ 
border towers of the Pyrenees, and tlie wooden 
houses and churches of all tlie forcst-<*overed 
parts of the country exliibit a power of design 
not surpassed by the log clmi-ches of Norway 
(see Scandinavia) or the clialets of Switzerland. 
That infiuence which was to change the char- 
acter of church architecture throughout the 
empire seems to have come into Russia not 
earlier than the twelftii century. This was the 
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Byzantine influence coming partly from the 
monasteries of the Greek church in the south, 
such as those of Mt. Athos, and partly from Con- 
stantinople direct; but it was largely influenced, 
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Russia, Fm. 2: Chur('h of the Intercession of 
THE Virgin at Pokrova; see the Greek 
I^LAN, Fig. 1- 

at least in decoration, by a more purely Oriental 
spirit which is manifested in earlier Russian 
manuscripts, jewellery, and other minor arts of 
decoration. The immediate result of this Avas 
that the cities of the empire were filled with 
churches built with central cupolas in the 
Byzantine taste, but also much smaller than 
the churches of Constantinople ; hardly larger 
than those in the towns of the Peloponnesus or 
of Attica (see Greece, Architecture of), and 
taking their essential cluiracteristics largely 
from the conventual churches which were often 
small, because of the small size of the religious 
communities. Thus, a relatively important 
church in a good-sized town may be only 20 
feet square witliin the four main piers which 
carry the cupola, with a surrounding aisle not 
over 6 feet in width, so that the congregation 
of 150 people would crowd it. 

The constructional features of these build- 
ings are: first, a very simple and straight- 
forward plan of vaulting with either brick or 
stone, and a great abundance of mortar, gen- 
erally in the Byzantine manner; second, an 
almost universal disposition with a square com- 
partment supported by four piers carrying a 
cylindrical drum which might be finished in a 
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RUSSIA 

bulbous cupola, or an octagonal tower generally 
finished with a blunt spire ; third, a marked 
disproportion of height to size of plan, a pecul- 
iarity undoubtedly resultiag from the convent- 
ual church witliin its crowded enclosure, but 
very effective in cities ; fourth, a disposition to 
carry up the central tower or drum unbroken 
within, so that mural painting could be carried 
out over the whole of the somewhat high 
funnel-shaped or cylindrical tower above the 
heads of the congregation ; fifth, a tendency to 
make much of the entrance, by means of a porch 
often crowned by a low tower, an elaborate 
flight of steps leading to a second porch com- 
rmmicating with the much loftier bell tower, 
and a final inner riarthex leading directly to the 
place of worship. There are many minor pecul- 
iarities, but the above which are generally 
found in the churches from the twelfth to the 
eighteenth centuries are strongly marked and 
suffice by themselves to explain the notable in- 
dividuality of Russian churcli arclhtecture. 

Above the roof the drum of the cupola was 
often raised to’ an exaggerated height, many 
times higher tlian 
the bulb itself, and V 

pierced by slender 
windows. The bulb / \ 

might be more or 
less prolonged into 
an onion-shaped, up- j||M 

ward-pointing form, 
evidently of Persian 
origin, and this bulb 
'might ha covered /» '•« 

with metal or . with ■ : 

■brilliant ' coloured 
tiles. : The octagonal ■ , 
tower and .spire ' 
which sometimes re- ' , ■ ■■ ' 

place this cupola and ' . 

drum have the unique : 

■ feature ' of ■ ■ coming ' 
inward from the 
sides of the tower to 
the starting of the 
spire by means of a 

. series of 'small:: arches ■ _ ■ ^ ' 

rising one upon an- ■ ““TnTr~ 

other, like the yv® 

squinches of W estern 

towers but in three 

or four horizontal — — 

rinfTH ‘ thpqp flrclips Fig. 3: Tower of 

imgb , mese aiciies Church op Vasili Kla.i- 

showing on the ex- enoi, Moscow; reckb- 

tATini" BTArbiAf' foi ING ARCHES BIMINISHINCJ 

tenor produce an centeai. Open- 

efiect as novel as it ing. 
is thoroughly con- 
structional and logical. The same system 

is applied to larger towers which rest on the 
ground, as in the really noble tower of B. 
John Chrysostom at Korowniki, a tower which 
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Russia, Fig. 3: Tower of 
Church op Vasili Kla.i- 
ENOi, Moscow; reced- 
ing Arches diminishing 
Size of Central Open- 
ing. 







thoiigli only 125 feet liigh has a most stately 
appearance. The chapel of the convent of S. 
Nicetas has a blunt, octagonal spire built in a 
more familiar Avesterii style, but of equally 
good form. The church of the Virgin of Kasaii 
at Markowo, near Moscow, has the roof itself 
carried up on a moderate slope by means of 
tills system of squinchdike arches, these show- 
ing on the outside of the roof like blind dormers 
with rounded tops or like eyebrows (see that 
term .£»), of which the window openings are 
stopped. In this church, as in those of less 
importance, the peculiarity of an elaborate sys- 
tem of vaulting, an etfective exterior, and a 
brilliant mural painting within applied to a 
cliiircli which could not hold over 200 wor- 
sliippers is as notable as in still smaller 
cburches. The church of the Resurrection at 
Rostow has its tower arched up high with a 
special <*upola readiing a height of 85 feet, and 
this is covered with figure painting of generally 
cool and dusky tones but with warm colour in 
the costumes. Tlie church of the Trinity and 
of tlie Virgin at. Moscow^ has an important 
tow(‘r oV(‘r tlie entrance like the gateway 
pagodas in India. In this church the chapels, 
of whidi tluM-e are several, are nearly as large 
as tiic cliurch proper. Ail these buildings of 
the seven teentli and eighteenth centuries are 
of tlie character described above, but there are 
also eliurehes tlie |)lan of which is a marked 
Greek cross, which cross is roofed by its cupola, 
except tlie apse. A modification of this, a, gain, 
shows a plain parallelogram without on three 



Hi;ssiA, Km. 5: Lo(J Built House, Province of 
Kostuuma, 

sides, the fourth side broken by three apses, but 
the plan within is not so different from the 
plans cital al;>ove, the piers dividing the church 
into a cross. 
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■ RUSSIA 

The ancient buildings of the Kremlin irr 
Moscow, though much altered externally, re- 
tain, within, their halls of curious vaulting of 
many types. The willingness of the Russian 
builders to close the roofs 
even of their very large 
rooms with masonry, and 
their apparent interest in 
the different systems within 
their reach, point to a nat- 
ural readiness for architec- 
tural achievemerit which 
the existing buildings, in 
teresting and suggestive as 
they are, do not quite verify. 

The extremely backward 
social condition of the em- 
pire through tlie ages wliich 
were most fruitful of ar- 
chitectural work in Europe 
and in the nearer East, 
must be held as tlie cause 
of this backwardness. An- 
cient Russian architecture 
is rather a series of curious 
complex tendencies and ad- , 
mirably intended results 
than a triumphantly sue- 
cessful result. All Europe 
may go to Russia to study, Cheysostom, at 
but not to copy. 

The sinqile log build- 
ings of the peasantry, 
including churches as well as large and small 
residences and village houses, are extremely at- 
tractive because of their successful combination 
of some truly arcliitectiiral treatment with the 
simple sti'ucture (see Chalet ; Loglioiise ; Scandi- 
navia, Architecture of). The practice followed 
in Russia even to the present day of hollowing 
the under surface of each log, that it may more 
nearly fit upon the log below and thus be calla- 
ble of more perfect chinking, points to a use of 
this kind of structure in buildings of some im- 
portance and considerable cost. 

Begimiing with the reign of Peter the Great, 
buildings of modern European form ha\n been 
imitated in Russia, and palaces for the sovereign 
and for the nobles have Ibllowed the ncochissic 
style of tlie e]joch, but generally without fortu- 
nate result. The taste is oitcu barbarous with- 
out being effective*, the exteriors pompous 
without being stately. An exception is, how- 
ever, the great ehundi of S. Isaac, the cathedral 
of Saint Petersburg, whitdi was the hobby of 
several succeeding emperors, the plan having 
been changed frequently, and the present one 
dating from 1817. The church is considered 
to rank in size, cost, ami importance next after 
S. Peter’s of Rome and S. PauFs of London. It 
has four octostyle porticoes, two of them being 
much deeper than the others and having inner 
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RUSTICATED RUSTIC WORK 

cjolimins on tlie priiidpie of the famous portico 
of the Pantheon at Roiiie, and the parallelogram 
ffoiii which these porticoes project is roofed by 
n central cupola of great size accompanied by 
four smaller ones at the four principal angles 
of the central siiuare. Tlie cupola is built 
entirely of cast and wrought iron, an admirable 
acliie Yemen t for periuanence and successful com- 
bination of parts; but when viewed in the light 
of modern engineering, umiecessarily costly, the 
material being used in enormous masses. There 
is a great abundance of decorative sculpture in 
bronze, altliongh part of what seems bronze is 
confessedly electrotype. The great doors are 
rlesigjicd in the most exaggerated taste with 
lininan figures in high relief, seeming like 
statues in niches, and of a scale niucli greater 
than life. 

L. Ruse a, Hoe uni ties Dessins tie differ ents 
hdtimens cousiniUs d iSaiut PRersbourg et dans 
VintPrienr de Veuipive de llussie ; Fedor Rikhter, ^ 

Monumtaits of iLUssian Architectnref 

18oO ; A. Ricnrd de Moniferrand, Egltse ca- 
lked rale de iSaiiit-Isaac; A. Weltinann, Descrip- 
tion du nouveau- Palais Imperial dn Iiremlin de 
Moscou, ; Deinidoff, Voyage, pittoresque et 
archeolo(fi<iui^ en Piissie; Sousiow, Monuments 

Ilistoire pittoresque de 1' ar- 
chitecture en liussie., 1804. 

-- R. S. 

' RUSTICATED. In stone 
masonry, distinguished from 
smootli asldar l)y rustication. 

RUSTIC ATIOH. In 
stone cutting, tliat done with 
joints sunk in some sort of 
channel, the faces of the 
stones projecting. The above 
is what is meant generally 
when rustication is spoken 
of, but the face of tlie stones 
is usually roiighened artifi- 
cially to form a contrast with 
ordinary dressed asldar ; and 
this roughening may be car- 
ried so far as to include ver- 
iiueulation, or may consist 
of a regularly cut series of 
projections'' ■ ' and „ ' , sinkings. . 
This ,, is' sometimes 'imitated'.'.' 
'ill '' hricdcwo'rk'; and '''.then.:', 
■sometimes,,. ■ and .p.erliaps in' 
stonework also, in horizontal 
grooves without vertitads. 

RUSTIC WORK, A, 
Decoration by means of rough 
woodwork, the bark being 
left in place, or by means of 
uncut stones, artificial rock- 
work,''' or, the'',,' like, "'or"'" by ^'s'uc'h''', 
combination of these materi- 
als and devices as will cause 

the general appearance of 

Cenxuey. ^ ^ , what is thought to be rural 
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Rustication: Base of Palazzo Strozzi, Flor- 
ence; 15th Century. 

deVancienne architecture Pusse., 20 PL, 8t. Peters- 
bourg, 1805; Alexis IMartinow, Audens Mo nu- 
menis des environs de Moscou^ 1880 ; Xdhi-iug and 
Von Ldwis, Die SUidtische Profauarchitektur det 
Gothik, tier Eenaissance uud des Baroceo in Piga^ 
Peval und Ma.rm. Lhbcck, 1802; Fabririus, Le 
KremiUn de Moscou, 1883;. \'alericn KipriaiiolT, 
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; SABINE 

in character. Where woodwork is used it is 
customary to provide a continuous sheathing 
as of boards, upon which are nailed the small 
logs and branches with their bark, moss, etc., 
carefully preserved ; but these strips of wmod 
are often arranged in ornamental patterns, caus- 
ing aoytliing but a rural appearance. 

B, 111 cut stone ; same as Eusticated Work, 

S 

S. The abbreviation for saint (English and 
French) ; sainte (French, feminine) ; scm (i.e. 
sa 7 ito), smita, santi (Italian and 
Spanish). (For the plural form and 
the superlative, see SS.) 

SABINE. (See Saviue.) 

SACRAMENT CHAPEL. A 
chapel especially reserved for the pres- 
ervation of the host. 

SACRAMENT HOUSE. An 
ambry ; used especially for tlie keep- 
ing of the sacre(i wafer. 

^SACRARIUM. ^1. In Eoman 
arclueology, a place of deposit for 
sacred objects, a chapel or shrine. 

B. In Christifin ecclesiology, the 
sanctuary, the choir, the sacristy, a 
piscina, a sacrament house; the late 
Latin word being employed in various 
meanings, 

SACRED TENT ; TIPI. A tent 
erected by American Indians to shel- 
ter some sacred object. Especially, 
one of three tents or tipis, of the 
Omaha, used for tlie Sacred Pole, a 
stick of cottonwood eight feet long, 
said to be over two hundred years 
old, the Sacred "White EuHalo-cow 
Skin, and the Sacred Bag consecrated 
to war. These sacred tents and all 
they contained are now in the Pea- 
body Museum at Cambridge, Massa- 
chusetts. See the contributions of 
Dorsey to the reports of the United 
States Bureau of Ethnology. 

— F, S, D. ■ ■■ 

SACRISTY". A place reserved 
near the high altar and samttuary 
of a (church, usually a single room, 
but sometimes of great proportions. It is 
the place where priests and deacons vest 
for tlie service and luivest again, and wdiere 
ec<*Iesiastical garments are stored ; and where 
mucli of the business of the church is done, as 
tlie reception and registration of requests for 
masses or iirayers. There is of necessity a 
lavatory, and there should be a separate piscina 
for washing altar vessels and the like; also 
permanent presses and cupboards ; and all these 
iittings are commonly made architectural and 
are often adorned very richly. In some old 
893 


■ . SADDLE BAR 

sacristies there were ovens for baking the bread 
intended for consecration ; in others the church 
muniments are kept in a special press by them- 
selves. 

SADDLE. A. The cap of a doorsill, or 
the bottom piece of a door frame, forming a 
slightly raised ridge, upon which the door, when 
shut, hts rather closely. The object is to give 
the under side of the door such heiglit above the 
floor as to prevent its striking or binding when 
thrown open. Saddles are made of wood, cast- 
iron, brass, marble, etc. In England, some 
carefully built houses have no saddles for the 


interior doors, the carpets of two adjoiningrooms 
meeting under the doors, the theory being that 
the floor is so perfectly levelled and built that 
saddles are unnecessary. 

B. Anything used to interpose a vertical sup- 
port and the foundation or the load upon the sup- 
port ; especially in tem].>orary work, as in Shoring. 

SADDLE-BACKED. Sloping equally on 
either side from a ridge. (See Saddle-backed 
Eoof, under Eoof.) 

SADDLE BAR. A horizontal bar of iron 
across a window opening, sometimes to stiffen 
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SADDLE STONE 

the slender stone niiiilions ; more often to se- 
ciii'e the leaded glass by means of wires twisted 
around it. 

BABBLE STONE. The stone set at the 
apex of a gable built of inasoiiry, and forming 
the capstone of the coping. ■ ■ 

S.fflPTA. Same as Septa.' 

SAFE. A place for the safe keeping of 
money, plate, papers, and other valuables, 
Safes are intended to be fire-proof, burglar-proof, 
or both. When built with the building as an 
integral part of it, they are commonly built 
from the foimdation with solid masoniy to the 
first floor, and with brickwork above in double 
walls, and are commonly called vaults. When 
extended through several stories, the structure 
is called a stack of vaults. The floor, and ceil- 
ings in each story are generally constructed with 
light iron beams and railroad bars laid far 
enough apart to permit a solid closure of brick 
laid upon the flanges with a covering of brick 
or cement ; or fewer beams are used, and arches 
of brick are laid l)etween them. In each story 
the doorway, or doorways, are of bevelled steel 
frames built into the masonry, forming a vesti- 
bule closed witli outer doors of iron and steel, 
and lighter inner doors, all provided with burg- 
lar-proof bolts. In fire-proof buildings these 
safes or vaults are not necessarily built from the 
foundations, but may he started from the steel 
framework of any floor, wherever required. 
Safes of this kind, though fire-proof, are not con- 
sidered burglar-proof unless lined with steel and 
provided with other securities against intrusion. 
For banks and other public institutions these 
structures are built with greater care and with 
ampler interior space, and often with two stories 
of safes on each floor. Good safes have outer 
and inner doors, both provided -with' bnrglar- 
proof locks. A patent for fire-j)roof safes pro- 
vides an outer and inner steel lining . between 
which alum is packed. When exposed to heat 
the alum gives ofl* its water of crystallization, 
which becomes steam at ordinary atmospheric 
pressure, thus enclosing the contents in an en- 
velope of steam at 212 degrees F., whicli is 
maintained until the water is all expelled, and 
which thus greatly delays the burning of con- 
tents. (See Godown ; Kura.) 

— Henry Van Brunt. 

SAFE-DEPOSIT VAULT. A Vault in. 
sense B, to provide safe storage for documents, 
bullion, jewels, plate, coin, and other valuables. , 
Public safe-deposit vaults are large basement - 
rooms or vaults of solid masonry, lined with 
burglar-proof boxes of various sizes, which are 
severally accessible only to those who rent them. 
Such places are provided with every possible ap- 
pliance of safety and protection, and include a 
series of small rooms or compartments, wherein 
those who rent the boxes can be secluded while ex- 
amining their property or consulting their papers* 
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■ SALZBURG, 

SAIL OVER. Any projection or jutting 
beyond the general wall surtaee. Also, sales 
over, oversale, o ve rsai 1 . A ten u <'o 1 1 n ec te< I u' i t h 
salient. (See Overhang.) 

. SAINTE CHAPELLE. In Freiicli, a= lioly 
chapel, that is, one of {‘sixHa'ally s;u‘red ('liarae- 
ter; a term used pe('ulia,rly for tliosi^ whieli 
contain some relic of grc'at saindity, as any one 
of those which relate especially to the Passion 
vof Christ. The strueture of a double building, 
with a lower and a higher cliimdi, is (‘specially 
identified with these buildings throughout the 
Middle Ages in France. It is found in the 
celebrated Sainte Cdiapelle of Paris, omn^ ionn- 
ing part of the royal palace in the ih' d(‘ la. 
Cit(^ and at Vincennes, but this lias no s])C(*ial 
significance, its purpose being ratlua* To add to 
the height and dignity of the stnictur(\ 

SALLE BES^ PAS PERBUB. A large 
hall forming a momirnental vestibule or waiting 
room to smaller halls or apartments, as in 
courts of justice and other juihlic buildings in 
France. 

SALLY. A projection ; the tMid of a tim- 
ber, as the foot of a, ra;ft('i\ cut with an iiitt'nial 
angle to fit over a ])late or horizontal beam, 

SALOMON BE CAUS. (See (fans, Hahv 
moil de.) 

SALOON. A. A .spacious or (legant ajiart- 
ment for the reetqitioii and entertainnumt of 
company ; a hall of states or ceremony. 

B, 111 the United States, speciti{*ally, a bar- 
room. 

SALT IN BRICK WALLS. (See Eflio- 
res(?eime.) 

SALTPBTERING; SALTPETRING. (Bee 
Eflioreseence.) 

SALUTATORIEM. In mediaeval build- 
ing, a porch or a portion of the sacristry of a 
. church, where the clergy and the people could 
meet and confer. 

SAL V ART, JEHAN ; architect. 

March 13, 1398, he repla<*ed Jehan do Ba,- 
yeux as architect of the cathedral of Hoiu^n 
(Seine Inferieure, France). In 1-107 lie n‘- 
stored the west poidal of the (‘atlu‘dral. From 
1400 to 1411 he w'as employed on the (*hat(‘au 
of Tancarville (Pran(‘e). In M30 lie en]aig(*d 
the windows of tlie choir of the (*athedral of 
Rouen. In 1432 Balvart ap])ears as 
id^muvre (city architect) of the (dty of l-?oium. 

Deville, Bmme. lf.it Arfhitfcts de la Cathklnile 
delhnifJi; Bauchal, Dfetlomtaire. 

SALVI, NICCOLO; architect; b, 1099 ; d. 

Ipl. 

. ’'Salvi was a pupil of Antonio Camicvari. 
■His most important work is the fountain of 
Trevi, (which see) in Rome (1735-1702), 

Gurlitt, GfscMchte des Baroekstlles in Itallen ; 
Milizia, MemorU. 

SALZBURG, ARCHITECTURE OF. (See 
, Austrian States, Architecture of.) 
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The chiircli of the Madonna della Salute (or of Health or Salvation, on the left is the Bogaiia del Mare, and the church without tower on 
the Italian word having both meanings). The view is taken from the the right of the Salute Is S. Gregorio. Tender piles (pali) are numer- 
Molo, that is, the church is seen from the northeast ; the low building ous, and one carries a lantern marking a Traghetto or ferry of gondolas. 





BALZBNBERG- 

S AL2ENBBRG-, WILHELM ; ^ architect. 

He was a pupil of Schinkel (see Schinkel). 
During the restoration conducted by Fossati 
(see Fossati) at the church of S. Sophia in Con- 
stantinople, ill 1847-1848, Salzenberg was 
commissioned by the king of Prussia to exam- 
ine the construction and decoration of the build- 
ing, He published his results in 1854, under 
the title, AU-cliristlicJie Bcmdenkmale von 
Constantinople (1 voL folio). This won for 


SANCTUARY ' . 

France). He built the fine western portal of 
the church of S. Michel at Dijon. The signa- 
ture on the bas-relief of the tympaniiiii is sup- 
posed to be modern. Other works at Dijon are 
ascribed to him. 

Chabent, Dijon. 

SAMMICHBLB, SAMMICHELI. (See 
Sanmicheli.) 

SAMPLE ROOM. A. A room where com- 
mercial samples are kept and shown, as by a 
travelling merchant in a hotel. 

B. A place where liquor is sold by the glass ; 
a barroom. 

SANCHEZ, IJNPRO ; sculptor. 

He built the stalls of the choir of the cathe- 
dral of Seville (Spain). An inscription on this 
work bears his name and the date, 1475. 

Bermudez. Diononario. 


Sainte Chapellk: S, Germer near Beauvais (Oise), Franck; at EavSt End of Church. 

the silver medal of the Royal Institute of SANCTITARIT. A place considered sacred, 
sh Architects in 1855. especmilly in connection with the idea of safety 

mbert, KunstlerAexikon, pursuers. Thus the innermost and least 

1 -x A -u X X public part of a temple, oi: of a CTuistian 

ALZMANN MAX; architect; b. about elirhie of a divinity or 

^ .V , ^ 1 1 i? T> n saint- a region within which all the trees, build- 

rchitect of the c^ral of Bremen, Ger- ; \j,oniiinents, etc., and the soil itself was 
f At the time of his death lie had finished ^ 

towers and the decoration of the northern ^ 

ot the building, ^ tion between the difierent uses of the term, 

ikrologie, in Kunstc?ironil% Feb. 18, 18,)/. Especially, in a Christian church, the place 

AMBICHE. (See Cliambiges.) where the prinei])al altar is set, distinguished 

AMBIN, HUGUES ; architect, from the choir (see Choir, A), or from the outer 

rchitect of the city of Dijon (Cote d’Or, part of the chancel. 



SAN GALLO 


^ SANCTUABY SCREEN ' 

SANCTUARY SCREEN, Any partition 
which separates the sanctuary proper from the 
larger part of the choir. (See Cliancel Screen ; 
also Choir Screen and the references.) 

SANCTUS BELL. A bell hung in an ex- 
terior turret or bell cot over or near the chancel 
arch, wliich was formerly rung to fix the atten- 
tion of those not in the church to the service 
of the mass ; this notice is now usually limited 
to the ringing of a hand bell in the sanctuary. 

SAND. Small particles of stone formed 
sometimes by the trituration of stones or rocks 
when carried by water, sometimes by the de- 
composition of the cementing substance of crys- 
talline rocks. Sand for building purposes is 
generally found in the beds of streams or in 
beds, or pits, in the earth, as well as on the 
seashore. 

It should be silicious, gritty, not too fine, 
and should he perfectly clean and free from 
loam. Sand formed by the trituration of finely 
grained or amorphous rocks, really fine pebbles, 
may be used for mortar, if of haixl material, 
and no otlier can be obtained. Silicious mate- 
rial is to be preferred. — W. R. H. 

SANDBY, THOMAS ; architect] b. 1721 ; 
d. June 25, 1798. 

He was appointed architect to King George 
IL of England in 1754, and in 1755 was one 
of the committee which considered the formation 
of a public academy. At the formation of the 
Royal Academy, in 1768, he was made a mem- 
ber, and the first professor of architecture. 

William Sandby, Hiskyry of the Jtoyal Academy* 

SAND FINISH. (See Plastering.) 

SAND FOUNDATION. A platform or 
bed of sand, natural or artificial, prepared for 
the erection of a building. (See Foundation.) 

SANDING. The sprinkling of fine sand 
on fresh paint to obtain a granulated siirtace 
resembling sandstone. 

SANDSTONE. A stone consisting of con- 
solidated silicious sands. (See Stone.) 

SAN GALLO, SANGALLO, ANTONIO 
(I.) D A (GIAMBERTI) ; b. 1455 ; d. 1534; 
architect, engineer, and woodcarver. 

Antonio Giamberti, brother of Giuliano da 
San Gallo, began life as a woodworker. He 
went to Rome about 1492, and was employed 
by Alexander VI. (Pope 1492-1503) to re- 
model the Castel Sant’ Angelo, and build the 
gallery connecting it with the Vatican. He 
appears in the records as murator. About 
1496 he was appointed Capomaestro of all the 
works of the Signoria of Florence, Italy, in- 
cluding the improvement of the Palazzo Vecchio 
and tlie fortresses of Firenzuola and Poggio Im- 
periale. He enjoyed a large practice as military 
engineer until about 1518, when he seems to 
have settled at Montepulciano, where he built 
the Cervini, Tarugi, and Bellarmini palaces and 
the important church of the Madonna di S. 
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Biagio. The palace of the ca,rdinal, Del Monte 
(Palazzo Comniunale), and del J/cr- 

cato^ at Monte San Savino, arc attributed to 
Antonio. He built also the nave of tlie elnirch 
of the Annunziata at Arezzo. (See San Gallo, 
Giuliano da.) 

Lambert!, Madonna, dl San Biagio ; Mmnoiresde 
la Societe des Antiquavres de. France^ 1884, p, 222. 

SAN GALLO, SANGALLO, ANTONIO 
(II.) DA (ANTONIO PICCONI) ; architect ; 
b. 1485; d. Oct. 3, 1546. 

Antonio IL was the son of a sister of Ginli- 
ano and Antonio (I.) da San Gallo. His mumj 
was Picconi. He was employed by Brainante 
(see Bramaiite) as a draughtsman, and assist(‘d 
Giuliano da San Gallo at S. Peter's church, and 
in 1517 was made Raphael’s associate in the 
superintendence of that building. May 1 , 1 5 1 8, 
he was appointed architect of the church and 
the Vatican palace, and retained that office until 
his death. The model wliicii he made for S. 
Peter’s is still in existence. Antonio was for 
many years the leading architect in Rnme, and 
controlled a large military and civil pradicc*. 
He laid in band at one time tlie fortrt'sses of 
Florence and Ancona, the com|)letioii of the 
buildings at Loreto (see Sansovino, Andrea), 
the enlargement of tlie Vatican, and tlie Ibun- 
tain and aqueduct at Orvieto. The villa Ma- 
dama, Rome, is attributed to Raphael by Vasari, 
but existing drawings by Antonio ami his 
brother, Battista, indicate that in ueh of the 
work was done by them about 1530 (Geymuller, 
op, cit., p. 59). About 1542 he built for Paul 
III. (Farnese, Pope 1534-1549), the Pauline 
chapel in the Vatican, which was decorated by 
Michelangelo (see Buonarroti), For the same 
pope, also, he began the famous Farnese palace 
in Rome. At about the beginning of the third 
story, the work was transferred to Michelangelo, 
whose design for the cornice was preferred. A 
long list of Antonio’s palaces and chnrehes is 
given by Vasari (Vita di A. San Gallo the 
Younger). Many of his drawings are in the 
gallery of the Uffizi (Florence). 

Bertolotti, Nnori documenti ; Ravioli, N(di:de ; 
Redtenbacher, Banvirdi^ter dcr Bcyiaisynincc ; 
Muntz, dienaissayice ; Vasari, Milanese ed ; 
sari, Blaslitieid-Hopkins ed.; Geymuller, Jkfffafdlo 
Sanzio come architeUo. 

SAN GALLO, SANGALLO, ARISTO- 
TELE. (See Sangallo, Bastiano da,.) 

SAN GALLO ; SANGALLO, BASTIANO 
DA (ARISTOTLE) ; painter and areliitecd; 
b. 1481; d. 1551. 

Bastiano was a son of the younger sister of 
Giuliano and Antonio (1.) da San Gallo, and a 
cousin of Antonio (IL) da Sau Gallo. He was 
apprenticed to the painter Perugino (see Va- 
niicci, Pietro) in Florence, and studied the great 
cartoon of Michelangelo Buonarroti. He earned 
the name, Aristotele, by his intelligence and 
application. With his brother, Giovanni Fran- 
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SAN GALLO 


SANITAEY ENGINEBBING 


cesco, lie was employed to build the Pandolfini 
palace, in Florence, from the designs of Raifaello 
Santi (see Santi, R.). The building was not 
finished until after 1530. He attached him- 
self to the court of Cosmo I. de’ Medici ; San 
Gallo, Battista (il Gobbo ) ; architect ; b. about 
1496, a brother of A. (II.) da San Gallo, assist- 
ing in much of his work. 

SAN GALLO, SANGALLO, FRAN- 
CESCO DA ; sculptor and architect ; b. 1494 ; 
d. 1576. , 

Francesco was a son of the great architect, 
Giuliano da San Gallo (see San Gallo, Giuliano 
da). His best work is tlie recumbent statue 
of Bishop Bonafelde, at the Oertosa, near Flor- 
ence. Between 1531 and 1559, he made with 
Antonio Solesmo the monument to Piero de^ Med- 
ici at Monte Oassino (Tuscany). 

Vasari, Milanesi ed. ; Mlintz, Benaissance. 

SAN GALLO, SANGALLO, GIULIANO 
DA (GIAMBERTI) ; architect, engineer, and 
woodcarver. 

Giuliano was born in Florence ; the oldest 
son of Francesco Giamberti, a woodworker who 
trained his sons to his own trade. Francione 
was also ins teacher and associate. Milanesi 
derives the name San Gallo from his residence 
near the Porta di San Gallo in Florence. In 
1465 he was in Rome, and was employed by 
Paul II. (Pope 1464-1471) on the palace of 
S. Marco, the tribuna of S. Peter’s, and the 
Vatican (Milntz). In 1848 he fortified and de- 
fended, unsuccessfully, the city of Castellina 
against Ferdinand I. of Naples. For Lorenzo de’ 
Medici Giuliano designed the octagonal sacristy 
of S. Spirito in Florence (begun 1489), and the 
famous villa of Poggio a Cajano (about 1485- 
1489). His cJief-cVceuvre, the church of the 
Madonna delle Oarceri at Prato, was built be- 
tween 1485 and 1491. Dec. 9, 1507, Giuliano 
was chosen Oapomcestro (chief architect) of the 
Duomo, Florence. The cloister of S. Maddalena 
de’ Pas si, in which he copied an Ionic capital 
found at Fiesole, was begun in 1479. The 
Palazzo Goiidi (Florence) is ascribed to Giuliano 
by Vasari. For the Cardinal della Rovere, 
afterward Julius II. , he restored the fortress 
of Ostia (1484), and built the palace of Savona 
(1494). On one of the sketches of the Barbe- 
rini collection is written an account of a journey 
to France in 1496. Giuliano built the dome 
of the church at Loreto, Italy (1497—1500), 
and was employed as civil and military archi- 
tect in many Italian cities. During the reign 
of Leo X. (Pope 1513-1521), he was associ- 
ated with Raphael as architect of the Vatican 
and S. Peter’s (see Santi, R). July, 1515, he 
returned to Florence. Several of the designs 
which he made in competition for the facade 
of S. Lorenzo in 1516 are still preserved at 
the Uffizi Gallery. A list of his buildings is 
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published by Milanesi in his Vasari. The San 
Gallo had a botega (shop) in Florence for wood- 
carving and sculpture. The wooden crucifix at 
the Anminziata, and a part of the high altar 
at the Duomo (Florence), and other works 
at Perugia and elsewhere, are attributed to 
Giuliano. Del Badia, in the Fabbriclie cli 
Firenze, has shown that between Sept. 19, 
1489, and Feb. 6, 1490, Giuliano da San Gallo 
was paid 115 lire, 10 soldi for the model, 
still in existence, of the Strozzi Palace (Flor- 
ence), of which he was undoubtedly the de- 
signer, instead of Benedetto da Maiano (see 
Maiano, Benedetto da), as Vhisari asserts. There 
is an album of his sketches in the Barberiiii 
Library (Rome). Another collection is in the 
library at Siena. They contain drawings of 
monuments in Italy, France, and Greece, which 
have disappeared. 

Dr. Hans yon Steirmaiin in Die ArchUeJctur 
der BenaUmnce in Toscana ; Ravioli, JVotme ; 
Miiiitz, Los Arts d la cour des papes; Miiutz, 
Benaissance ; Vasari, Milanesi ed. ; Mazzaiiti 
del Badia, Fabbrkhe (U Milntz, Ginli- 

ann da San Gallo el les moninnoUs du midi de la 
France; De Lauriere, Obsermtions stir les des- 
sins de Giuliano^ etc. ,• V. Geyniiiller, Documents 
medits sur les .Marmscrlts^ etc. 

SANITARY ENGINEERING. A branch 
of the science and art of civil engineering, re- 
lating to such works of civil engineering as 
tend to promote public and individual health, 
to remedy unsanitary conditions, and to pre- 
vent epidemic diseases. Sanitary engineering, 
although a new profession, comprises a great 
many subjects, and much more than is usually 
understood by the term. The practice of sani- 
tary engineering embraces water supply, sewer- 
age, sewage and garbage disposal for cities, the 
prevention of river pollution, street paring and 
cleaning, laying out cities, municipal sanitation, 
sanitary surveys, regulation of noxious trades, 
disinfection, cremation, and the sanitation of 
buildings. 

The requirements of modern buildings are 
numerous and complex. They have given rise 
to several departments of engineering work, of 
which the sanitary is not the least important. 
The sanitary engineering of buildings comprises 
sewerage, removal and disposal of waste matters, 
water sujoply, lighting and ventilation, plumb- 
ing work, subsoil drainage, dry foundation walls 
and cellars, and sewage disposal for country 
houses ; furthermore, sanitation of schools, hos- 
pitals, prisons and military barracks, erection of 
public baths, fire protection of institutions and 
safety measures for theatre audiences ; sanita- 
tion of factories, workshops, summer hotels and 
resorts, and railway and ship hygiene. 

Part of the work of the sanitary engineer 
relates to sanitary inspections of old or new 
buildings, and building sites ; it includes expert 
services in court, and special work arising cliir- 
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ing epidemics j in war time and after floods or 
inundations, etc. 

It is not the special province of the sanitary 
engineer to enter into the question of diseases 
and their cause, neither does he profess to have 
an intimate knowledge of medical science and 
biology, yet he must he well acquainted with 
general health axioms, for upon these all practi- 
cal sanitary progress is based. 

Quite often the term “sanitary engineer 
is improperly used, and applied to plumbing 
inspectors ; and even tradesmen have mis- 
appropriated the name. There is a large and 
growing field lor the sanitary engineer’s ser- 
vices, and conscientious, accurate, and intelli- 
gent work, coupled with a broad general culture, 
is the key to success iu this, as in other 
professions. 

Edw. S. Philbrick, Araevican Sanitary Engi- 
mering ; Mansfield Merriinaii, Elements of SanU 
tary Engineering ; ^ m. Ad.\i\ Gerhard, Sanitary 
Engineering. 

— W. P. Geehard, 

SANMIGHELI, MICHELE ; architect and 
military engineer ; b. 1487 ; d. 1559. 

Sanmicheli was born at Verona (Italy), 
About 1500 he went to Rome, where he came 
under the influence of Bramante and Raphael. 
As early as Nov. 27, 1509, he is mentioned as 
cathedral architect at Orvieto, Italy, and ap- 
pears in the records of that building until 1528. 
Michele built the altar of the Three Kings in 
this cathedral. His earliest independent work 
is the church of the Madonna delle Grazie at 
Montefiascone (1519). After the sack of 
Rome in 1527, Sanmicheli was employed by 
Clement VII. (Pope 1523-1534) to assist 
Antonio (11.) da San Gallo (see San Gallo, 
Antonio II.) in the fortification of several 
Italian cities, notably Parma and Piacenza. 
This was a beginning of an immense practice as 
military engineer, which included the construction 
of the defences of Milan, Urbino, and Naples, 
and the superintendence of the entire system of 
fortifications for the territory under Venetian 
rule in Italy, Dalmatia, Crete, and Cyprus. He 
is said to have invented angular bastions. The 
most architecturally important of his military 
works are the fort of S. Andrea di Lido, Venice, 
the bastions of Verona, and the superb series of 
semi-military portals in the walls of Verona; 
the Porta Nuova, the Porta Palio (or Stuppa), 
the Porta S. Zenone, and the Porta S. Giorgio. 
The most important of his palaces are the Bevi- 
lacqua, the Canosa, the Pompeii, Versi, and 
Gran-Guardia in Verona, and the Grimani (on 
the Grand Canal), and the Oornaro Moceiiigo 
(in the Oampo S. Paolo) at Venice. The archi- 
tecture of these palaces is in the main a de- 
velopment of the type established by Bramante 
in the so-called palace of Raphael (now de- 
stroyed) in Rome ; heavy rustication below 
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SANSOVINO 

crowned by a single order above (Sturgis ; op, 
cit., p. 453). Sanmiclieli designed the domical 
church of the M^adoima di Cariipagna, the 
famous circular chapel of S. Bernardino, the 
facade of the church of S. Maria in Orgauo, 
and portions of the church of S. Gioigio in 
Braida, all in Verona. He desigiuMl tlie monu- 
ment of Alessandro Gontariiii iu the chnrdi of 
S. Antonio at Padua. 

Camiizzoni, Dlscorsa per V ilH 

momimento a Saninieheli j Salva, Elagio di 
Michele Sanmicheli ; Ronzani-Lucioili, Fahhriche 
di Sanmicheli; Vasari, Milancsi ed. ; Miintz, 
Eenaissance; Burckhardt, Ilenaissanrein Italic n ; 
Burckhardt., Cicerone; Sturgis, Enr<q)ean Arvhl- 
tecum; Gseil-Eels, Oher-Mlien ; Fiimi, IJaomo 
di Orvieto. 

SANS A VINO . (See Sansovino.) 

SANSOVINO (SANS A VINO), AN- 
DREA' (ANDREA CONTITCCI); sculptor 
and architect ; b. 1460; d. 1529. 

According to Vasari, Andrea was the st>n of 
a labourer of Monte San Savino in Tuscany, a,nd 
his first teacher was Aiitoiiio Pollajuulo (see 
Benci, Antonio da J.). His earlic.'st knoum 
work is a terra-cotta altar with figures S. 
Lorenzo, S. Sebastiano, and S. Rocco, now in 
the monastery of S. Chiara at Monte San 
Savino, Italy. In 1480, on the recommenda- 
tion of Lorenzo de’ Medici (b. 1448; d. 1492), 
he was invited to Portugal by King John 11. 
A bas-relief and a statue by him are still in tlie 
church of the monastery of S. Marco, near 
Coimbra (Portugal). In 1490 he returned to 
Florence, and was employed in the decoration 
of the church of S. Spirito. Iu 1500 Andrea 
was commissioned to execute the marble stat- 
ues of Christ and S. John Baptist over the door 
of the Baptistery (Florence). The statues of 
the Madonna and S. John Baptist in the ca- 
thedral of Genoa were finished by him in 1503 
(signed Sansommis faciebat). His earliest 
work in Rome appears to be the monument of 
Pietro da Vicenza (dated 1564) in the church 
of Ara Coeli. His chief work, the monument 
of the Cardinal Ascanio Sforza, brother of 
Ludovico il Moro, Duke of Milan, at S. Maria 
del Popolo, was finished in 1506. The similar 
monument of the Bishop Hieronirnus Bassus in 
the same church was begun in 1507. The 
monument of the Cardinal Johannes Micliaelius 
and his secretary Antonio Orso in the churcli of 
S. Marcello (Rome) is by Andrea. Among his 
works in his native city (San Savino) is tlie 
cloister of S. Agostino, which is especially 
interesting on account of optical refinements 
introduced to correct the effect of its irregular 
plan. He built the great stairway between the 
cathedral and the bishop’s palace at Arezzo. 

Schonfeld, Andrea Saimnrino ; H. Semper, 
Mervorragemde, Bildhauer-Architektem ; Mthitz, 
Benaissance ; Perkins, Tuscan Sculpm^s; Facco- 
Sacconi, Loreto. 
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SANSOVINO 

SANSOVINO, GIACOMO. ' (See Sanso- 

riiio, Jacopo.) 

SANSOVINO (SANSAVINO), JACOPO 
or GIACOMO (JACOPO TATTI) ; sculptor 
and architect; b. 1486; d. Noy. 27, 1570. 

Jacopo was born at Caprese, near Florence. 
He attached himself to the sculptor Andrea 
Sansovino, from whom he received his name 
and artistic training. About 1467 he went with 
Giuliano da San Gallo (see San Gallo, Giuliano 
da) to Rome, where lie met Bramante and 
entered the service of Julius II. Sansovino 
made a design for the fat^^ade of the cliiirch of 
S. Lorenzo (Florence), which was not executed 
(see Buonarroti). He designed the church of 
S. Giovanni dei Fiorentini in Rome, which was 
continued by Antonio (11.) da San Gallo. The 
laiyide is by Alessandro Galilei (see Galilei). 
After the sack of Rome (1527) Sansovino went 
to Venice, where he remained the rest of his life. 
He had charge of the church, campanile, and 
Piazza di S. Marco, and the adjacent public 
buildings except the Doge’s Palace. Tlie Pa- 
lazzo Cornaro della Ca’ Grande appears to be 
one of his earliest Venetian buildings. In 1535 
the Council of Ten (Venice) commissioned him 
to build the Zecca, in which lie used a fireproof 
iron construction. Sansovino’s greatest work is 
the library of S. Mark. He began the log- 
gietta of the Campanile (Venice) about 1540. 
Sansovino built also in Venice the church of S. 
Francesco della Vigna in 1534, facade by 
Palladio (see Palladio), the church of S. Giorgio 
dei Greci about 1550, the church of S. Salvatore 
(restored), the church of S. Maria Mater Domini 
about 1540, and the fac^ade of theScuola di S. 
Giorgio dei Schiavoni about 1551. He made 
the monument of the Doge Francesco Venier 
(d. 1556), with the fine statues of Hope and 
Charity, in the church of S. Salvatore (Venice), 
and the monument of Livio Podocataro, arch- 
bishop of Cypress, in the chiu'ch of S. Sebastiano 
(Venice). He built also the Palazzo Delfini, 
now Banca National©, and began the Procuratie 
Nuove continued by V, Scamozzi (see Seamozzi, 
V.), Dec. 18, 1545, the great vault of the 
Libreria fell. Sansovino was held responsible 
for the loss, imprisoned, and fined. He was 
restored to his position Feb. 3, 1548. His 
most important works of sculpture at V enice 
are the statues of the loggietta, the colossal 
figures of Mars and Neptune which give its 
name to the Giant’s Stairway at the Doge’s 
Palace, the evangelists over the choir screen of 
S. Marco, and the famous bronze door of the 
sacristy of S. Marco (begun 1546, finished 
1 569). He made also a bas-relief for the 
church of S. Antonio at Padua. He was much 
assisted by Alessandro Vittoria (see Vittoria, 
Alessandro). 

Temanza, F/ic: di Sansovino; Hosier, Sanso- 
vino u. s. IV.; Muntz, Vasari, Mi- 
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SANTI ' 

lanesi ed. ; Sturgis, European Architecture ; 
Ferkins, Tuscan Sculptors. 

SANTI (SANCTIIJS, SANZIO), RAPPA- 
ELLO ; called Raphael ; painter and architect ; 
b. March 26 (or 28), 1483; d. April 6, 1520. 

Raphael was born at Urbiiio (Italy), the son 
of Giovanni Saiiti, a painter. About 1499 he 
entered the atelier of Perugino (see Vanucci, 
Pietro), at Perugia, and probably assisted in 
the decoration of the Cambio at Perugia, wdiich 
was done at this time. According to Vasari, 
he also assisted Pinturicchio (see Pintiiricchio) 
in decorating the library at Siena, begun in 
1502. He visited Florence in 1504, and spent 
much time in that city until 1509. Raphael 
was called to Pmme by Julius II, (Pope 1503- 
1513) in 1509, to assist in the decoration in 
fresco of a suite of apartments (stanze) in the 
Vatican already begun by Sodoma, Perugino, 
and others. The first stanza was finished in 
1511. The second stanza was painted be- 
tween 1511 and 1514; much of the execution 
was deputed to his assistants. The third stanza^ 
still less the work of Raphael, was finished about 
1517 by Giulio Romano (see Pippi, Giulio). 
The decorations of the loggie of the Vatican 
were begun in 1517 (see Loggie of the Vati- 
can). In 1514 lie painted at the Villa Farne- 
sina (Rome) the fresco of “ Galatea,” and later 
made the designs for the ‘‘Marriage of Cupid 
and Psyche.” The splendid sibyls in the Chigi 
chapel at the church of S. Maria della Pace 
(Rome) were painted at about the same time 
as the ‘ ‘ Galatea. ” When Bramante died (March 
11, 1514), Raphael succeeded him as architect 
of S. Peter’s ; with him were associated Fra Gio- 
condo (see Giocondo) and others. Raphael’s 
principal innovation was to substitute a Latin 
for the Greek cross of Bramante. His repu- 
tation as architect rests mainly upon obscure 
statements by Vasari. He may have designed 
those portions of the Villa Madama (Rome) 
which wvere built before 1520, although exist- 
ing measured drawings for that building are 
by Antonio (II.) and Battista cla San Gallo. 
The Pandolfini palace (Florence) is ascribed to 
Raphael, but was begun after his death. The 
Farnesina villa was undoubtedly the work of 
Baldassare Peruzzi (see Peruzzi). Raphael 
may have designed the Chigi chapel at the 
church of S. Maria del Popolo and the palace 
of Giovanni Battista dell’ Aquila (Rome), which 
has disappeared. 

By a brief dated Aug. 27, 1515, of Leo X. 
(Pope, 1513-1521) Raphael was authorized to 
inspect and purchase all marbles in the ruins 
within ten miles of Rome. This enabled him 
to institute an extensive series of important 
excavations. He began a work on the to- 
pography of Rome, the text of which, by An- 
dreas Fulvius, was published in 1527. The 
plates were never completed. 
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Crowe and Cavalcaselle, Bapliael ; Miintz, 
BdpJmel; Passavant, Raphael von Urhino; 
Sprina'er, Raphael und Michelangelo ; Gruyer, 
Les , Fresques de Raphael; Von Geymliller, Ra- 
faello come ArchUetto; Vasari, Milaiiesi ed. ; 



Vasari, Blaslifield-Hopkins ed. ; Bigot, Raphael 
et la FarnsBine; Pontani, Opere archUettoniche 
(U Raffaello Sanzio; E. Miintz, Mistoire de la 
Tapisserie en Italie; Waagen, lYeasures of Art 
in England. 

SANZIO. (See Santi, BafFaello.) 

SAP WOOD. (See Heartwood.) 

SARACENIC ARCHITECTURE. The 
architecture of the Saracens, that is, of the 
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SARRAZm 

Mohammedans considered as the (‘onqiiering 
people whose power gindnally exton<l,(Ml to the 
lands of the Meditei’ranean. It is in this s('nse 
that the word “SariKTii ’’ lias <*-onie into tin' .tnig™ 
lish language. The term “ Saracen,” as 
I applied to j^lolnunmedan arts of 
§ design is, therefore, imu‘h morc^ m'aiiy 
iJj accurate tlnm the term Arab, Arahian, or 

0 Arabic. Thus, it would Ih^ ob\'iously 
^ erroneous to speak of the ]\l(.»hamme- 

dan architecture (T India as Arabian, 
^ and the term Saracenic Indian or Indo- 

1 Saracenic may be nsi'd. In this (*omiec“ 
g tion see the title of i\lr. Stanley Lane- 
p Poole’s book, The Art of the hiaracens 
^ in Egypt, wliidi is a useful book, 1 >nt too 
i brief. See also the same authors book, 
I Cairo, Sketches of the Ilisfory, Illonu- 
^ merits, CDiil fiocial Life. (Se(‘ also bib- 

0 liography under Aloslem Arcliitetdiire.) 

^ -- It. S.' 

P SARCOPHAGUS (pi. Sarcoplmgi). 
d A stone ciiltin. term Inuiiig 

P- been originally a Latin ailjective, ilesh 
K devouring,’’ ajiplied to a c(Ttaiii stone 
^ from Asia Alim )r (Pliny’s At (fa rot Ilis- 
d toroj, XXX VI., 17). It was a.p|)]ied 
P substantively in later Latin to any tomb 
S or coffin. 

The use of sarco])hagi wa,s common in 
d Egypt from the time of the ] milder of 
§ the great pyramid. Grenks and EomaiiB 
seem not to have used them often before 
^ the time of Trajan ; although the lamous 

p, sarcophagi of Sidon in Syria are thought 

B to be of the time of Alexander the Great, 

1 and the Scipio tomb in. the Vatican is 

g undoubtedly of the third century B.c. ; 

g birt afterward they were extremely com- 

S mon, and the museums of Europe contain 

j many very richly sculptured. In the 

1 Aliddie Ages tlie Gothic tombs of Italy 

g often included a sarcophagus (see Tomb), 

^ and the Renaissance brought ba(dv the 

A use of them in a more nearly antkpie 

^ way, standing free. Perhaps the most 

(§ celebrated are those in the smaller 

g sacristy or Capella dei Depositi, at the 

02 church of S. Lorenzo, in Florence, having 

§ Michelangelo’s magnitieent recumbent 

3 statues on their lids. — R. S. 

o SARDINIA, ARCHITECTURE OP. 
p (See Alediterranean Islands, Architec- 

^ tiire of.) 

SARKING. In Scotland and the north of 
England, thin boards for lining, sheathing, etc. 
SARRASINE. A portcullis. 

SARRAZIN, JAQUES ; sculptor and 
painter; b. 1538 (at Noyon, Picardie, France) : 
d. 1660. 

Sarrazin was a pupil of Nicolas Guillain in 
Paris, In 1610 he went to Rome and studied 
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SCALA COEDONATA 


there for eighteen years. For his patron, the 
Cardinal Aldobrandini, he made the figures of 
Atlas and Polyphemus at his villa at Frascati. 
Returning to Paris about 1628, Sarrazin made 
the sculptured decoration of the Tour d’Horioge 
at the Louvi'e (see Lemercier, Jaques). The 
Gai'yatides supporting the pediment of this 
building are his best work. About 1643 he 
inade the monument to contain the heart of 
Louis XIIL, the sculpture of which is now in 
the Louvre, and about 1646 the monument to 
contain the heart of Prince Henri I. of Cond6, 
now at Chantilly. In 1654 lie was appointed 
recteuT of the Acaddmie royale de peinture et 
de sculpture (Paris). 

Laini, Dktionnaire des seulptenrs de VJ^cole 
fraw^aise ; Gonse, Scidptiire fi'angaise ; Babeau, 
Louvre. 

SARTO, AHDREA DEL. (See Andrea 
del Sarto.) 

SASH. A frame to hold the glass of a 
window ; especially in English usage of a slid- 
ing window as distinguished from a swinging 
window (see Casement). Such a sash is said 
to be Imng^ tliat is, by its sash coi'd or chain ; 
and when it has a sash cord on 

each side. In the United States the term 
thsaslC^ is often applied to the movable wood- 
work of a casement or glazed door. (See Cased 
Frame.) 

SASH BAR. One of the cross bars of a 
sash, subdivitiing it for convenience of glazing. 
(See Mimtin.) 

SASH CHAIN ; SASH CORD. (See Sash 
Line.) 

SASH FASTENER. Same as Sash Holder. 

SASH FRAME. The window frame in 
which a sliding sash is hung ; the vertical parts 
(usually pulley boxes) are made hollow (boxed 
or cased) to contain the balancing weights. In 
the United States, also, any window frame. 

SASH HOLDER. Any contrivance for 
holding the sash of a window so that it cannot 
be opened from outside, or so that it will not 
fall if it is not hung with weights ; especially 
an appendage like a bolt or revolving latch 
which holds the meeting rails of two sashes 
together, preventing either from being opened. 

SASH LINE. The cord, chain, or metal 
ribbon by which the sliding sash is attached to 
its balance weights. 

SASH POCKET. The upright side of 
a sasii frame when made hollow to receive the 
balance weights. By extension, a movable sec- 
tion in the style enclosing the above, intended 
to give access to the sash weights and lines. 

SASH RIBBON. (See Sash Line.) 

SASH WEIGHT. A cylindrical casting of 
iron or lead hung by the sash cord in the pocket 
or box of a sash frame to balance the sliding sash. 

SASSANIAN ARCHITECTURE. (See 
Persian Architecture, Part 11.) 
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SAW CURP ; SAW IN. (See Kerf.) 

SAW MILL. A mill in which lumber is 
split or divided by saws run by power iiiacliines. 
(See Woodworking Machinery.) 

SAXON ARCHITECTURE. A. Archi- 
tecture of Saxony ; fi.rst, as a larger state, elec- 
toi*ate, and kingdom, down to tlie Napoleonic 
wars; second, as a smaller kingdom, since the 
Peace of 1815 and the cessions to Prussia; 
‘third, as a province of the kingdom of Prussia, 
including the districts annexed by Prussia in 
1815, and other lands. (For all the above, see 
Germany, Architecture of, Part 11.) 

B. The architecture of England and southern 
Scotland before the Norman Conquest, (For 
this >see England, Arciiiteeture of ; Scotland, 
Architecture of.) There is much uncertainty 
as to the date of tlie earliest medimval build- 
ings existing in Engiand and Scotland, and 
there is no biiildiiig of which it is certainly 
known that it dates from the period previous 
to 1066.— R.S. 

SCABBLB. In stone working, to dress a 
surface with a broad chisel or heavy-pointed 
pick after rough pointing or shaping, and pre- 
liminary to finer finishing. Also Scapple. (See 
Stone Cutting; Stone Dressing.) 

SCABBLLUM ; SCABBLLON. In Roman 
ami neociassic architecture, a high pedestal for 
the support of a bust, often shaped like a Gaine. 

SCAFFOLD. In building, a temporary 
wooden framework, put together with nails 
or ropes, to afibrd footing for workmen in 
erecting the walls of a building, or in giving 
access to ceilings and otlier parts which cannot 
he reached from tlie fioors. 

French Scaffold. A. A scaftbld built 
on the system prevalent in France. A double 
row of poles or squared timbers is set up 
along the whole frontage to be built, and stif- 
fened by X-bracing, continuous girts are lashed 
or bolted to the uprights and support cross 
sleepers, on which planks are placed at con- 
venient levels ; a species of tower with a pulley 
serves for hoisting material, which is trundled 
over the scafibld to its destined position. 

B. A term applied in England to scaffolds 
built of squared timbers framed together by 
bolts, collars, fish-joints, etc., and capable of 
being taken down and reerected without in- 
jury; called also Jenny Scafibld. 

Jenny Scaffold. Same as French Scafibld, B. 

SCAGLIOLA. In Italian, an interior sur- 
face decoration for columns, walls, and fioors, 
composed of white plaster and glue, mixed in 
various ways with metallic oxides, or with in- 
sertions of coloured stucco, generally in imitation 
of marbles, the whole being rubbed and finely 
polished. 

SCALA CORDONATA, or A CORDONI. 

A ramp or inclined plane formed into paved 
steps from 18 inches to 3 feet tread, with only 
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1 to 4 indies rise, each step being thus inclined 
somewhat less than the general slope. The 
risers or fronts of the steps are of stone, and 
constitute the cordoni. Such ramps are used 
for animals as well as pedestrians, and are 
common in Italy. 

— A.D.F.H. 



SCABJSLLUAI WITH DECORATIVE VAvSB; MODERN 
French. 


SCALE. A. A straight line divided into 
feet and inches, or metres and centimetres, or 
the like, according to a definite and stated pro- 
portion to reality, as one forty-eighth (or four 
feet to one inch), one one-thousandth, etc. 
Drawings of all kinds when made by mathe- 
matical instruments (see Drawing) are made 
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to scale; and the scale may be laid down on 
the drawing, or may be on a separate piece of 
paper or wood (see deiiiiition B). 

B. A rule, geiumilly of* rrietal, i\a:)ry, or wood, 
marked with a scale in sense -tl, or several such 
scales, to facilitate the m a Icing of drawings 
and diagrams to any (*onvenient si*a,ha 

G. Ill architectural drawings, tlie sizi'of IIk' 
drawings as compared with tlu‘ a('tual size of 
the object delineated, as one~(iuarter of an imli 
to the foot. 

D. In architectural design, the pro])()rti«»;ns 
of a building or its parts, with rderence to a 
definite Module or unit of measurement. 

SCALLOP WORK. Tlie (‘utting of a fas- 
cia or edge into a series of similar conv(‘X iolies, 
as frequently in Romanesque mouldings. (See 
Imbrication.) 

SCAMILLUS. In classic and neoclassic 
architecture, — A, the slight bevelling of the 
outer edge of‘ a ])eaiiug surface of a block of 
stone, making the })n.rt visi])h‘ by a slight inci- 
sion, as occurs bet \i cell thi' necking of a Doric 
capital and the upjier drum of tlie shaft. 

J3. A plain block ])lact'(l undtu' the plinth of 
a column, thus forming a. double ]dinth. 

SCAMOZZI, GIOVAISTNI DOMENICO; 
architect ; b. about 1530; d. 1582. 

From a simple carpeiitei* he became an ac- 
complished architect. He visited Budapest 
and Warsaw, whei'e he reconstructed the royal 
palace. Giovanni made the index (indice eo- 
piosissimo) of the edition of Serlio’s works, 
which was published in Venice in 1584 and 
1619. (See Serlio.) In his introduction to 
this edition, Ludovico Roncone mentions some 
of Giovaniifs buildings. 

Roncone, Introduction to Serlio edition, 1584 ; 
Zanella, Vita di PaUadiod'p- 102. 

SCAMOZZI, OTTAVIO BERTOTTI ; 
writer and editor. 

His most important undertaking was the 
publication of Palladio’s designs (st^e Palla- 
dio). His H Forestiere isstrulto delle Cose 
piadi ATcliitettura e di Almne PlUure didia 
Cittdb di Vicenza was published at Vicenza in 
1761, and IJOrigine deW xiccademia Olym- 
pica di Vicenza in 1790. 

Larousse, JDicUonnaire. 

SCAMOZZI, VICENZO; architect; b. 1552 
(Vicenza); d. 1616 (Venice). 

The name Scamozzi is derived from Camoccio 
(Gamoscio)^ chamois leather, indicating .some 
ancestral occupation. Vicenzo was a son of 
Giovanni Domenico Scamozzi (see Scamozzi, 
Giovanni Domenico), and a pupil and rival of 
Andrea Palladio (see Palladio). He studied 
mathematics under the Padre Clavio, who was 
employed by Gregory XIIL in reforming the 
calendar. Scamozzi made a thorough study of 
the Roman monuments. In 1582 he went to 
Venice to continue the Libreria di S. Marco, 
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■ SCAMOZZI 

begun by Sansovino (see Sansovino, J.). 
Scamozzi added the Anti Sala. He also con- 
tinued the Pix:)curatie Nuove, begun by Sanso- 
vino, adding a third story (see Longhena, B.). 
Ill 1593 Scamozzi designed and began the 
fortress of Palmanuova in Friuli (Italy). In 
1600 he accompanied a Venetian embassy to 
France, Germany, and Hungary, An autograph 
account of the visit, with drawings, is in the 
museum at Vicenza. He built a casino at 
Lonigo, another at Castelfranco near Treviso, 
the Palazzo Trenta at Vicenza, the Palazzo 


opere ed. 1838 ; Zanelia, Vita di Palladio ^ p. 103; 
Hosier, Sansovino ii, s. w. ; Quatremerede Quincy, 
Les plus celebres Architectes ‘ Milizia, Memories 

SCANDINAVIA, ARCHITECTURE OP. 
That of the great peninsula now occupied by 
the two kingdoms of Sweden and Norway. 
The Scandinavian lands are sometimes held to 
include Denmark, which is treated separately. 

The western half of the peninsula, now the 
kingdom of Norway, contains a score of very 
ancient timber churches, the coiistnietioii of 
W'liich is not unlike that somewhat familiar in 



Scandinavia, Fig. 1 : House in which Gustavus Wasa took Eefugb in 1529; near UpvSAla, Sweden. 
The structure is t)f solid timber like a house, or a chiilet of type a. Part of upper story and screen of stairs are covered 

with large, matched shingles. 


Trissino at Vicenza, the Palazzo Verlato at 
Villa verla (1574), the Palazzo Raveschieri at 
Genoa, and the second story of Buontalenths 
Palazzo Roberto Strozzi in Florence. About 
1604 he designed the cathedral of Salzburg 
(Austria) and a part of the Sehloss at Prague 
(Bohemia). Scamozzi published Discorsi sop7'U 
VAntichitd cU Roma (Venice, 1582), and 
Idea deir Architettura unvoersale (2 vols., 
Venice, 1615). There is a modern edition, 
Puhhlicata per cura di S. Ticozzi e L.Masieri 
(2 vols 8 VO, Milan, 1838). 

Temanza, Vita; Ticozzi, Vita, in Scamozzi 
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New England in the seventeenth and eighteenth 
centuries, viz. a frame filled in with slabs or 
thick upright planks (see Wood, Constmction 
in, Part L). These churches are peculiar in 
plan and general arrangement, but especially 
unique in their absence of architectural treat- 
ment of windows (see Fenestration), this de- 
pending largely upon the severity of tiie climate, 
combined with an apparent absence of window 
glass at the time of their construction. They 
are generally thought to be of the years between 
1100 and 1250. They are built, like the semi- 
Byzantine churches of Russia, with a central 
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nave and* an aisle siiiToiinding it on either side 
with lean-to roofs, but the whole surface above 
the aisle roof is not a clearstory in the proper 
sense, because containing no windows, or at 
most small ventilating apertures. There is 
often a second and lower aisle surrounding the 
whole of the building, with a second lean-to 
roof ; this outer aisle is almost wholly a con- 
tinuous narthex or porch, and is in part enclosed 
with solid slab walling, in part opened in wooden 
colonnades with a semblance of arched con- 
struction. Although partly open, its purpose is 
mainly additional shelter and warmth. 



One of their characteristics is, however, so 
much respected in Norway that they are not 
likely to be injured in this way ; tlu*. (*a.rv('d 
scrollwork, wliich is (*alled runic scrollwork, 
dragon ornament, and the like, and which is 
extraordinarily eifective and suited alike tor 
covering large surfaces and for the onia.nKmta- 
tion of pillars, square or round, is giaierally in 
wood, but there are instances of similar work 
in stone, and even the eaiiiest wrougiit iron-work 
is studied from the same sources. 

Bomanesque stone vaulted churches are not 
unknown. There are two very good ones in 






Scandinavia, Fig. 2: House of Gustavus Wasa; see Fig. 1. 


The exteriors of these churches show very few 
and very small windows, perhaps two of six 
square feet each on each side, and no more. It 
is probable that in winter the chief light of the 
interior came from the lighting of the altar, 
aided, perhaps, by other lamps burned in the 
nave or at the entrance. 

Of these churches, the large one at Hitterdal 
has been illustrated in popular books and is Avell 
known ; tliose of Biirgund and Times in Bergen, 
at Timd in Tellemark near Hitterdal, and at 
Ringebu, G-ol, Vang, Kaupanger, and at Torpe, 
near Nybgaarden, are equally important to 
students and are illustrated in books named be- 
low. Restoration, destruction, and in one case 
the moving of the church to a new site, have in- 
terfered greatly with the study of these buildings. 
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Norway, at Throndcnaes and Ibestad. More- 
over, the great cathedral at Trondhjcm, tliongh 
it has never been completely rebuilt since ruinous 
fires, is most interesting in plan and has admi- 
rable Romanesque and late (j-otbie work in all 
its parts. A nave with aisles and two western 
towers, a transept witliout aisles, and a choir 
with aisles much narrower than those of tlie 
nave lead to a curious octagonal structure 
which serves as the chancel, though it is more 
like a separate chapel; and a Romanesque 
chapter bouse of oblong form of great interest 
adjoins the clioir on the north. The great 
arcades of the choir show a marked divergence, 
the whole choir widening from the crossing 
toward the east end ; the lady chapel, more- 
over, is not set on the axis nor yet parallel with 
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tlie north wall of the choir (see Refinements in 
Design, where the general subject of these 
divergences is treated). 

The cathedral at Lund is an excellent 



Scandinavia, Fig. 3.: Swedish House, close of 
, 17th Century. 

The roofing has been carried over the coping of the gable, in- 
juring the outline ; compare Fig. 4. 

Romanesque church apparently completed in 
the eleventh century, but injured in its original 
features by restoration. The cathedral of 
Upsala is of the thirteenth ceiitiiry, and of in- 



ScANDiNAviA, Fici. 4: 17 th Century Doorway, 
Castle Tori'A, Westgotland, Sweden. 

The heraldic achievements are unusually well disposed. 


telligent Gothic building, although carried out 
in the unusual material of brick, in tins 
resembling some admirable buildings in North 
Germany (see Germany, Architecture of, Part 
IV.). The cathedral at Linkoping is also a 
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Gothic church ; this and the church, at Lund 
are of stone. 

Early wooden houses are not rare, and an 
excellent system of log house building has been 
used for these, sometimes combined in the same 
building with the' slab construction mentioned 
above. Round logs were used even for the roof 
timbers, but generally set lengthwise and heavy 
enough to carry the whole stretch of roof. Most 
of those of undoubted antiquity are small, one 
story high, or with a partial upper stoiy ; but a 
farmstead at Bioistad contains a seventeenth 
century house of considerable size, and barns of 



ScANDiNxVviA, Fio. 5; Swedish DEroBATiox of 
Inlaid Wood; Palace at Kalaiax. 

the nineteenth century built carefully in the 
ancient manner. 

The neoclnssic architecture of Scandimvvia is 
largely a matter of the residences of the nobility, 
thougli there is an admirable brick church at 
Glnistianstad. Some of these residences are of 
extraordinary interest, containing a ehai'a(der 
of bold pseudo-Renaissance design remindiiig 
one of good seventeenth century German work, 
but of still greater independence and daring in 
the treatment of the semiclassical details. Tiie 
heavy timbered roofs and the plastered walls, 
both elaborately painted in polychromatii* de- 
signs, the imnsually elaborate wooden dadoes and 
doorpieces, make the interiors interesting, aiid 
the exteriors of >such buildings as the Crown 
Prince’s palace at Stockholm and the castle of 
Gripsholin are as ].)icturesqiie as anything on. the 
mainland of Europe. The close of the seven- 
teenth century and the eighteenth century have 
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left civic buildings of graver and more sedate 
aspect, and the adiiiirabie cathedral church at 
Kalmar in Sweden has to be studied by all 
interested in church architecture. 

J. C. 0. 

lh>h:li((ukHiist mis den j'rTthesten JahrliundeHen 
ill den inneni Dietricli” 

son uiid Miiiitlie, Di.e llolzhmikiinst Rorwegens 
in vergangenheU uud gegenim'}% Berlin, 189o j P. 
A. Miincii and Schirmer, The Cathedral of 
Throndheim^ puhlisbed by order of the Norwegian 
govermnent, Christiania, 1859; H. J. Kurnlien, 
Hrensht Herrgnrdar och Villor af Svenska Afdci- 
tel'ter, 8tnckholm ; Upmark, Die Architektur dev 
Denaissanre in, Sidrweden ; Y on Minutoli, Der 
Dnrnzn DrmitheJm und die mittelalten'Uehe Ghrist- 
liche. BaakuHst der Scandinamschen Normannen. 

— R. S. : 

SCANTLE. A gauge by which slates are 
cut to the proper length. 

SCANTIiING. A, In carpenter work, the 
measurements of timber in its breadth and thick- 
ness, as in the phrase, a timber of 4 by 10 
inches scantling. By extension, the timber 
itself; more especially the pieces of common 
sizes as commonly obtainable in the market. 
Thus, studs 4 by 4, rafters 2 l)y 8, and the 
like are scantling, when very heavy timber 
would not be so designated. (See Lumber.) 

B, In stone cutting and drcvssing, the length, 
breadth, and thickness. In this sense rare in 
the United States. 

SCAPE. Same as Apophyge. 

SCAPPIiB. Same as Scabble. 

SCARP. The oblique joint by which the 
ends of two pieces of timber are united longi- 



iil N lii 


SCARV, AS USED IN JOINING TIMBERS, WHICH ARE 
THEN SAID TO BE SCARFED. 

tudinally so as practically to form one piece ; 
the two parts being usually cut with projec- 
tions and recesses which mutually fit one 
another, and these are sometimes forced to- 
gether and tightened by keys or wmdges in 
various ways, and secured by iron straps 
and bolts. Also tlie part cut away and 
wasted from each timber in shaping it to form 
this joint. 

End Scarf, One formed by the insertion 
of one end into the other in a manner approach- 
ing a mortise and tenon. 

Hook Butt Scarf- One in which the tim- 
bers form, in part, butt joints with one or more 
oblique cuts, by which they are hooked to- 
gether. 

SCARPING. The process of connecting 
two pieces of timber by a scarf joint. 

SCARPAGNINO. (See Abboudi, An- 
tonio.) 


' SCHINKBL 

SCENOPHTLACITJM. Same as ,Dia- 
conicon. 

SCHADOW, ALBERT DIETRICH; 
architect; b. 1797 (in Berlin); d. Sept. 7, 
1869. 

He was trained in Italy, and on his laliirn 
in 1835 was made llofhaumeister in Pots- 
dam (Prussia), and in L839, iSrhlossinnivHo'sier 
in Berlin. With Stiller he Iniiit the AVA/fy.s.s*- 
kapele (Berlin). 

Seubert, Juinstler-Iexicon ; Borrmami, Dcwl*- 
mdler von Berlin. 

SCHADOW, JOHANN GOTTFRIED; 
sculptor; h. May 20, 1764; d. Jan. 27, 1850. 

He was a pupil of the Dutch sculptor Tas- 
saert in Berlin, and in 1785 went to Home. 
In 1788 he superseded Tassaert as court sculp- 
tor and secretary of the Academy in Berlin. 
In 1793-1794 he made the marble statue of 
Fi’ederick the Great at Stettin (Germany), and 
in 1795 began the quadriga and meto})e nliefs 
of the Brandenhimjer Thor in Berlin. He 
made the statue of Luther in AWttenherg in 
1821. Schadow was in 1816 director of tlie 
Academy in Berlin. He publislied Jjdiren 
von den Knochen mid. JMiiseludn (1830) and 
Pohjldet Oder von den Alaasen des JlencJien 
(1833, text 1 voL 8vo, 1 vol. folio), et(‘. 

Priedlaender, Gottfried Seliadow; Dobkert, 
Gottfried Sehadoio in Zeitschrift fnr Bainveseio 
1887. 

SCHAUBERT, EDWARD ; architect; 1). 
1800. 

He studied in Breslau and Berlin, and in 
1830 went to Greece, where he held several 
public offices. He was associated with Lud- 
wig Ross (see Ross, L.) and Christian Hansen 
(see Hansen, Chr.) in tlie restoration of the 
temple of Nike Apteros on the Acropolis and 
in the publication of Die Aeropolis von Athen 
. . . der Temple der Nike Apteros (1839, 
1 vol, folio). 

Seubert, Kunstlerdexieon. 

SCHINKEL, KARL FRIEDRICH ; archi- 
tect ; b. March 13, 1781 ; d. Oct. 9, 1841. 

In 1797 he entered the Academy in Berlin 
and studied under David and Friedrich Giily 
(see Gilly, F.). In 1820 lie was appointed 
professor in the Academy at Berlin and in 1839 
Oberlandbaudireetor, He visited Italy, in- 
cluding Istria and Sicily, France and England. 
In 1834 he made a design for a royal ])ala(*o 
on the Acropolis at Athens which, fortnnat(‘ly, 
was never executed. Among the most inqxir- 
tant of his buildings are the museum in Berlin 
(1824-1828), the Royal Theatre in Berlin 
(1819-1821), the fine Nicolai lurcJie at l^ds- 
dam, the KbnigsAVcudie in Berlin (1818), the 
Schloss- Wache in Dresden, the fine architectural 
school in Berlin, the Olmrlottevkofaml Casino at 
Potsdam, etc. Schinkel was much interested 
in the construction of Protestant churches in 
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the Gothic style, the most important of these 
being the Werder Kirche in Berlin. He 
made a design for the completion of the cathe- 
di'al of Cologne, which was never executed. 

WolzoGjen, Schinkel als architect^ Maler und 
JinnstphlloiiOjdi; Ziller, Sdiinkel (KitnMler- 
JIonn(fr<iph(>.ii); Kugler, Schinkel (in Kleine 
Srh riften,)\ Schinkel (in Kleine Schrif- 

ten)\ Kratscliell, Schinkel^ in Semen Verhdltniss 
z H r (joth isch en Bauku nst. 

SCHLOSS. In German, the residence of 
the feudal lord of the soil, a term correspond- 
ing closely to “ chateau,” and containing the sig- 
nificance of the two English words, castle ” and 
‘^nanor house.” 

SCHLtiTER, ANDREAS ; sculptor and 
architect; b. May 20, 1664 (in Hamburg); 
d. 1714. 

After the death of his father, Gerhard Schl li- 
ter, a sculptor, Andreas became a pupil of the 
sculptor Sapovius in Danzig (West Prussia). 
Between the ages of twenty and thirty he 
visited Italy, and in 1691 entered the service of 
Johann III, Sobieski, King of Poland, at War- 
saw. Here he attracted the notice of Prince 
Friedrich of Prussia (afterward Elector Fried- 
rich III. and in 1700 King Friedrich I.), who 
in 1694 made him court sculptor at Berlin. 
After 1696 Schluter built the greater part of 
the palace of Ghaiiottenburg in Berlin. In 
1697 he made the model of the equestrian 
statue of the Elector Friedrich III. in Konigsberg. 
The famous equestrian statue in Berlin of the 
Great Elector Friedrich Wilhelm was begun 
by Scldiiter about 1698 and placed in position 
in 1705. Schluter superintended the sculp- 
tural decoration of the Zeughaus (Berlin), and 
made the series of twenty-one masks of dying 
warriors in the inner court of that builtling. 
About 1699 he was made architect of the Schloss 
in Berlin, and held that office until 1706, wdien 
he was superseded by Eosander (see Eosander). 
In 1713 he was chief architect of the Eussian 
court and died the next year in Saint Petersburg. 

Seubert, KnnMler-lexikon ; Adler, An- 

dreas Scliluteds L(d)en; IMosler, SchliUer in 
Sansovino v. s. w. ; 11. Dohme, I)le Masken Sler- 
he.nder Kr leper. 

SCHMIDT, FREIDRICH FREIHERR 
VON; architect; b. Oct. 22, 1825; d. Jan. 
23, 1891 (in Vienna). 

He was educated at the Polytechnische 
Schule in Stuttgart under Mauch, and made a 
special study of stereotomy and stone cutting. 
In 1843 be was employed as a stone cutter on 
the cathedral of Oologne. In 1856 he passed 
the state examination in architecture in Berlin. 
Schmidt devoted himself especially to the 
Gothic style and built many churches in Ger- 
many. In 1859 he won first prize in the 
competition for the Mathhaus in Berlin, but 
did not carry out that work. , He was made 
professor of architecture at the Academy of 
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Milan in 1857, and began the restoratioii of the 
church of S. Airibrogio in Milan, wliieli was 
interrupted by the war of 1859. In this year 
Schmidt wnrs appointed professor at the Acad- 
emy in Vienna, and in 1862 was made archi- 
tect of the cathedral of S. Stephen in that city, 
the tower of wdiich church he finished in 1864. 
He designed the Eathhaus in Vieriiia, wdiicli 
w'as finished in 1883. 

Eeichensperger, Friedrich. Freiherr von 
Schmidt; Farrow, Becent DpveJopme.nts in 
Vienna; Meyer, Koncersations-Lexicoji. 

■ SCHOLARSHIP IN ARCHITECTURAL 
TRAINING-. (See Feliow’'sliip, B.) 

SCHOOL. In Architecture, same as School- 
house, A. 

SCHOOLHOUSB. A. A building devised, 
or appropriate for use as a school. 

B. The dwelling house provided for the use 
of the schoolmaster or schoolmistress, generally 
attached to or adjoining a school (Great 
Britain). 

The graded class system in the schools of the 
United States has been developed essentially 
from that of the Teutonic countries of Europe, 
rather than from the school systems of England 
and France, wdiich, while varying one from the 
other, differ radically from the Teutonic systems. 
While ill Germany and Austria tliere are no 
rooms, as in the United States, in which the 
whole school, or several classes of the school, 
are assembled for general exercises, and for en- 
tertainments of various kinds, such assembly 
halls, used for the same purpose, are not an luni- 
suai feature of Swiss schools. In Germany and 
Austria the “Aula” is used only for the anmial 
examinations. So far as the disposition of the 
plan is concerned, however, these examination 
hails are as suggestive as if their use were the 
same as that of the American “Assembly Halls.” 
The German “ Aula ” is generally given a rich 
monumental treatment, as if to express the dig- 
nity of the state, wdiile, as a rule, the “Assem- 
bly Hails ” ill the United States Inu'e had little 
more architectural character than the class 
rooms. In Switzerland, the assembly hails are 
primarily provided as }>laces for recreation, and 
are handsomely finished. 

Since in Germany and Austria there are no 
collective exercises, each graded class remains in 
the class room assigned to it, except when it 
passes as a class to the rooms assigned to in- 
struction in drawing, music, and other spei*iai 
studies, or wdien the class goes, eitlier in a body 
or in sections, to its gymnastic exercise or to the 
shower baths, as is required three times a week 
of every pupil in Prussian schools of the lower 
grades. 

As far as coeducation of the sexes affects the 
planning of schools, we find in Switzerland pra(!- 
tically the same conditions as in the United 
States ; but in Germany and Austria, as in 
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France, no coeducation exists, and consequently 
the plans show an absolute, and, as even some 
educators of these veiy countries maintain, an 
undesirable, division of the sexes. In the U nited 
States, division of the sexes in the primary and 
graiiimar grades is xriaiidy confined to the base- 
ment ; and in many cases is besides only an im- 
aginary line ill the playground. 

Ill Switzerland, as in the United States, and 
more recently in England, the advantage of 
providing tlie pupils with fresh and pure air ap- 
pears to be equally well appreciated, and this 
consideration brings into school construction 
features rarely found in G-ermaiiy and Austria. 
For the past twenty years in Switzerland, and 
the past fifteen in the United States, the best 
schools have been planned so that the pupils^ 
out-of-door clothing should not only be excluded 
from the class rooms, hut from the corridors. 
Special enclosures with outside light, thoroughly 
•warmed and specially ventilated, called in the 
United States “ wardrobes,^' are built immedi- 
ately adjoining each class room. 

Until but recently few Gertnan schools have 
been so planne<I that especially assigned alcoves 
are provided otf the corridors in which the out- 
of-door clothing can be hung ; previously all 
wraps were hung on pegs about the class rooms. 
The hanging* of clothing in corridors is an alle- 
viation, not a correct] on, of a poor condition ; for, 
as the movement of air is naturally, from the 
colder corridors to the warmer class rooms, espe- 
cially where warmed fresh air is artificially sup- 
plied to the class rooms, the foul odours from the 
clothing must find their ^Yay to the class rooms. 

In the United States, hat and coat hooks are 
»set only on the side walls of the -wardrobes ; 
the top row of hooks is placed, in primary 
schools, 4 feet, in other schools, 5 feet, above 
the fioor. The niiiiimiim hanging spitce is 
30 running feet for a class of fifty-six pupils. 
Above the upper row of hooks, or immedi- 
ately above the baseboard, is set a shelf for 
overshoes, etc. ; and umbrella stands are pro- 
vided. The width of these enclosures is not 
less than 4 feet ; they have a door from the 
conndor and one from the class room. 

Class rooms of Europe and in the United 
States are usually 32 feet in length ; those of 
high schools in the latter country are some- 
times even 8 feet longer. A greater length than 
32 feet makes it difiicult for the teacher’s voice 
to reach without strain the pupils in the last 
row of seats, and at a greater distance the pu- 
pils’ work on the blackboards at the end of the 
room cannot be readily seen from the platform. 
On the Continent, as in Germany, for instance, 
32 feet is the generally adopted length of a 
class room, although 30 feet is preferred by 
most of the European authorities on school con- 
struction. In the German schools analogous to 
those of the grammar grades in the United, 
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States, the class rooms are generally 32 feet 
long, 22 feet wide, and 13 feet high, amlaceoin- 
modate, upon forms seating four eaeh, fifty-six 
pupils, giving a floor area, of iiU- scjuarti ;!eet 
and an air enclosure of 1()3 eiibic feet i'oi* (‘adi 
pupil In the schools juore rcHaaitly built in 
Prussia, as in the (Hemhidetichuh*, .No. 201 of 
Berlin, most of the dass rooms are appi'oxi- 
mately 32 feet long, 20 feet xvid(\, 13 feet liigli, 
and accommodate forty-six pupils, giving a tioor 
area of 14 square feet and an air enclosure of 
182 cubic feet for each pupil. 

The^ grammar class rooms built within recent 
years in Boston, Massachusetts, and in miiny 
other cities of tlie United States, are 32 feet 
long, 28 feet wide, 13-|- feet high, accommo- 
dating fifty-six pupils, seated at single desks, 
giving a floor area of 1 6 s<^uare feet and an air 
enclosure of 216 cubic feet for each pupil. 

While the areas above noted are much iti ex- 
cess of those found in the latest and best Prus- 
sian schools, they fall far short of those advise^! 
by Dr. Risley, the most rec^ent medical -writer 
upon this suliject, wdio advist‘s a ('lass room 32 
fi^et long, 24 feet wide, 1 5 fluf high, to ticcom- 
modate forty-five pnjiils of tlie grammar gra(h», 
seated at single desks, giving a fioor area of 19 
scpiare feet, and an air emdosure of 250 (uibic 
feet for each pu|.)il. 

The seating of the pupils of Ameri(^a,n schools 
at individual desks, which elsewhere obtains 
only ill Switzerland, and there, the waiter under- 
stands, in none except the up])er grades, is not 
likely to be discarded in America. In the best 
practice the minimum fioor area and the mini- 
mum cubical area of air foreacli pupil, 16 square 
feet and 216 cubic feet respectively, should 
be maintaiued, and, wa’th these factors (Iet('r- 
mined, the (piestion of the satisfactory light- 
ing of the class rooms remains the principal 
consideration. 

The code of rules established by the Fremdi 
government for the consti-uction of schools fixes 
the minimum allowa'd height of a class room at 
13 feet, and -where the light comes from one side 
only, recpiircs that tlie minimum height of the 
room shall be two thiids of its wn’dth, measured 
from the inner wall to the face of the outer wall 
of the building, In a l)i’i(‘k st-hool fitted with, 
double sash, a class room lighted fi’om (.me side 
only, 32 feet long, 28 feet wide, acc^ommodating 
fifty-six grammar school pu])ils, would requiri^ a 
height of 19 feet ; a room of the same length, 
24-|- feet wide, w'ould accommodate ibrty-eight 
pupils, and would require a height of 1 7 feet ; 
a room of the same length, 21 feet wide, w'onld 
accommodate forty pupils and would require a 
height of 14 feet. It will be si'en that tliis 
French rale requires a greater heigiit of c(nl- 
ing than that recommended by Dr. Risley, Le, 
15 feet in height for a room 32 feet long, 
24 feet wide, accommodating forty-five pii- 
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pils, It is probable that in the clear atmos- 
phere of the United States a room would 
have on the avera,ge throughout the year much 
better lighting than would a room of like di- 
mensions in any part of the north of the Conti- 
nent of Europe, or in England. Even rooms 
28 feet wide are lairly well lighted by the four 
windows on one side of a room but 13|- feet 
high. It is probable, therefore, that if the 
class rooms in the American grammar schools 
"were given a width of 24| feet, they would be 
well lighted if given a height of 134 feet. 
Providing, of course, that adequate lighting can 
be given by other means, extreme height of sto- 
ries and hence of stairways should be avoided ; 
but it is possible that the standard of 14 feet 3 
inches, adopted in the more recently built 
schools in the city of Kew York, may be that 
finally adopted in the grammar schools of the 
United States, especially in those of several sto- 
ries in height. With this ceiling height, econ- 
omy of space can be gained by placing two tiers 
of toilet rooms in the height of a full story. In 
the United States, with ceiling height noted 
above, class rooms with windows on one side 
only, and 28 feet wide, would probably be found 
not to be ill lighted ; but American architects 
should not be content witli the lighting which 
can be given a room lighted from one side 
only, 28 feet wdde, with 13 feet of ceiling height, 
which are the customary dimensions of grammar 
grade classrooms in the United States, the ceil- 
ings in the primary grades being 1 foot lower. 

The dimensions given the best American class 
rooms for the grammar grade assure ample light 
only for the corner rooms, w’here, disregarding 
theoretical objections, a good diftusion of light 
can be gained by taking it from the backs as 
well as from the left-hand sides of the pupils. 
The inside rooms, even in most of the best de- 
signed schoolrooms of the United States, are 
planned to accommodate the same number of 
pupils as the corner rooms, under conditions of 
lighting which are approved by no authority on 
the subject. Dr. Gohu says, There never can 
be too much light in a schoolroom,” and he has 
in this opinion the support of all who have 
given practical consideration to the lighting of 
schoolhouses. 

In writing exercises it is advantageous to have 
most, if not all, of the light from one vside only, 
and that on the left of the pupil, but otherwise 
the quantity of the light and not the direction 
from whence the light comes is the important 
consideration. It is, therefore, better with cor- 
ner class rooms 28 feet wdde to have four win- 
dows in the long wall, and at least two, if not 
three, in the other outside wall. A window di- 
rectly opposite the teacher’s desk is objection- 
able, and hence, as is often done in France, and 
sometimes in the United States, the portion of 
the wall directly opposite the teacher’s desk 
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should be blank, and the windows on either side 
of this space should be placed as near the corners 
of the room as the construction makes possible, 
or as may be advisable for the external appear- 
ance of the building. In the schools of the 
Oontinent, the class rooms are seidoin more than 
22 feet wide, and tlie regulations generally pro- 
vide the lighting of class rooms from one side 
only ; but this regulation is respected in the ma- 
jority of, but not in all, cases. 

From the foregoing it would appear that, as 
far as the lighting of the corner rooms of Ameri- 
can schools is concerned, they might retain their 
present large dimensions; but that, if their 
height is not increased to 14 or 15 feet, they 
should have, in the rooms which have light from 
one side only, not more than 244 ^het of width, 
and in such rooms forty-eight instead of fifty-six 
pupils should be accorninodated. Class rooms 
in primary schools, if given a ceiling height of 13 
feet, should be 32 feet long by 22 feet w’-ide, and 
thus furnish accommodations for fifty-four in- 
stead of fifty-six pupils. 

In Germany light from the north is permitted 
at the backs of the pupils ; in France additional 
wdndoW'S are permitted in the wall opposite 
that through which the main light comes, but 
light is shut off from these window’-s wdien the 
room is occupied. The common-sense view" of 
the lighting question api:>ears to be that all 
possible light should be gained for a class room, 
providing that, if from a side of the building 
exposed to the sun, the major part of the light 
comes from the left-hand side of the pupils, and 
that none comes in their faces, and that on a 
side of the building exposed to the sun there 
should be no wdndow"s directly opposite the 
teacher’s desk. The conditions seldom exist 
which permit the construction of a school wdth 
the orientation wdiich its designer wmuld give 
if the choice of location were to be made by 
him. 

There is by no means a unanimous opinion 
in regard to the best method of placing such 
buildings so that they may have tlie most ad- 
vantageous exposure to the sun. Most authori- 
ties agree that the eastern exposure is that 
most desirable for class rooms, but others wdiose 
opinions are also authoritative maintain that 
the northern light is preferable for these rooms, 
providing the windows are furnished wdth 
double sash, and that the rooms are thoroughly 
warmed and ventilated. Probably most would 
agree that greater advantages would be gained 
in a building wdiose main facade had a south- 
eastern exposure, by w"hich the sun could shine 
on three faces of the building for the greatest 
part of the year. Tliere is substantial agree- 
ment that, on the whole, a w^esterly is less 
desirable than a northerly exposure, providing 
the building is w"ell heated and ventilated. An 
easterly exposure is the best for class rooms ; 
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the auestion of the relative merits of the north- | woe 
erly and southerly exposure for class rooms may 

S left to be decided, as the advantages o a ton 

steady clear, northern liglrt, or that ot the of 
healthful and cheerful light from the south, may 

cnveii tlie greater _ 

^ In the United States class room windows are 
in the best practice, made 4 feet wide between th, 

latest German schools are glazed 
dass * on the other hand, m some , 

fantons the stools are set ^ feet high with the s 
o^ect of making it easy for the pupils to look fe 

In^aU°well-designed schoolhouses the top of w 
the windows is placed as near the ceiling as the 

finish will admit. Transom to should nd; he 

permitted, both because such features cut oft 
too much valuable light, and because opemnt, ^ 
of windows by the teacher is thereby facilitated. P 
In a well-designed and properly regulated warm- t 
ing and ventilating system_ the , 

outside air by such means is ^'nnecessa^, and it . 
is detrimental to the working of a good system. 

Windows evenly distributed in the class room 

walls give a better diffusion of light than that ] 
.riven by groups of muUioned windows of equal 
ffl-iss area. Where arched windows^ are used, 
their height, and consequently the height ot the 
room, should he increased that the glass ar^ 
may equal that of the square-headed 
of height proportionate to height and ^i^th o 
sLh a room. Double runs of sash are desirable 

to aid in economizing fuel, 
from the windows, and to help shut out dust 
and noise. Under normal conditions pt_ site, 
the basement windows should have a mm™ 
hein'ht between masonry jambs ot 4 feet, ana 

preferably 4J, feet. The basement window, 

should be stepped down with the grade to give 
greater height of window feasible 

^ In the United States a movable platform 
5 or 6 feet by 10 feet is provided for the teacher, 
for whom also a wardrobe 1 foo£ inches m 
depth, and a bookcase 10 to 12 inches in depth, 
is built, if possible, flush 

placed as convenient as is possible to the plat- 

^°’^Kack slate is the best 
boards. In the United States the h ackboards 
are usually 4^ feet high, and are set 
available wall surface of class and recitation 
rooms, in primary schools 2 feet 4 inches, and 
in other schools 3 feet above the floor, with a 
chalk receiver 2| inches wide. 

Sheathed dadoes are often found to be 
with vermin; those of “ gauged mortar, with 
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found cleanly and serviceable. Coiic.aui .iiyiu 

of plastered walls and ot wa Is and '•edings 
facilitate the cleaning of the buiklmg. . 
sible dust ledges should be avoided. As 1 ttk, 
wood finish as possible should be used, and to 
that end Keene’s cement for door and window 
Ss “ advisable. In short, it is as fn ly nn- 
portaiit to take precautions against dust lodg 
ment and the use of ahsoibeiit suriaces in . 

cichoolhouse as it is in a hospital. , ' 

Rift Georgia or Florida pine or mail, e ai 
held in the United States to be the best upper 

•Hnorinff for schools. .. . , ' i 

Doors should open toward corridors, and 
should have a glass panel set m£i bottom 4 
feet above floor, and transom lights ovex. 

1 ptore moulding should he set on the 
walls of all class rooms, recitation looms, and 

^Tighf Ses of hlue-gray or green-gray are 
required for the wall painting of class rooms 
hy^some German authorities, and these au. 
probably the best colours for the purpose I ks- 
tered avails should be painted m oi to the t p 

of the blackboards; above this height the widk 

and ceilings may he tinted with water colour, 
with ceilings a very light butt “’j 
, water colour tint. Corridors shoidd have walls 

; painted in oil colour 5-| feet high. 

1 ^ In the United States a masters office is 

, requisite for large schools, and private rooms, 

1 with toilet rooms adjoining, lor teachers of both 
I sexes, should be provided in all schools, 
a It is held by some authorities that no toilet 
f rooms should he placed in the hasemeiit, but 
e that all plumbing should be in a separate, wel - 
s ^ warmed building. The writer is not alone m 
it his opinion that there is no need of thus 
e increasing the cost of sclioolhoiise construction, 
m : providing a strong and certain yentilation to an 
id ample aspirating shaft | 

rs fixtures themselves is provided. The toilet 
re rooms, when placed in the basement, should 
immediately adjoin the playrooms for each sex, 
■m and should always ho shut oil therefrom by fly 
.r doors with spring butts. Where spai.'C permits, 
“in the basement may well ho iisinl for gymnasmnm 
hh and for rooms for manual training and ('ooking 

nd schools. In the German schools portions of the 

at- basement are used for bathing rooms, proyiijod 
with shower baths only, each scholar liemg 
ck- required to take such a bath three _ times a 

rds week. In a very large school, if the size ot the 

all lot permits, the boiler and coal room may he 

ion well assigned to a separate building adjoining 

md the school. In schools of moderate size, siuli 

,h a an arrangement has not sufficient advantage to 
warrant the increased cost of construction. ^ 
sted Except for boiler and coal rooms, where bnck 
nth pavement laid on edge should be used, and for 
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rooms used for gymBasiums or for school pur- 
poses, there is iiO' better flooring for basements 
than the best brands of asphalt, | inch thick, 
laid on a concrete bed. Wooden floors in the 
basement, should be without air space, laid on 
screeds bedded in concrete, with waterproof 
pa.per between the upper and lower floors. If 
the site is damp, as, for instance, on . made 
land” in Boston, a coat of hot asphalt, or, at 
least, of tar concrete, may well be laid oii' the 
concrete before laying the screeds. 

In European schools living apartments are 
provided for the janitor in the large schools, 
and ill many cases, and even quite generally in 
the smallest rural schools, like provision is made 
for the master. There is no advantage apparent 
ill assigning space in a school building for the 
master’s housekeeping ; he can rent his habita- 
tion elsewhere for much less than the sum 
which should be deducted from his salary to 
compensate the city or town for the interest on 
the expenditure on the portion of the school 
building he would occupy. 

In addition to the main entrance, there should 
be outside separate entrances to the basement 
for each sex, and there should not be less than 
two exits from the first floor, and not less than 
two staircases from the top to the first floor of 
every school building. 

A sheltered porch, or, better, a vestibule of 
ample dimensions, should be provided, in which 
early comers may find shelter, without being 
given admission to the building proper. In 
Switzerland such vestibules are required for all 
schools. In the United States, basement en- 
trances are sometimes arranged so that the pupils 
may have access to the playroom and toilet 
rooms before the hour at which the school exer- 
cises begin. All entrance doors should open 
outward to guard against disaster in case of 
fire or patiic. Outer vestibule doors should be 
hung with double action swing butts. Ten 
feet is the minimum width for a school corri- 
dor ; 1 2 feet is preferable. Corridors should be 
given ail the light which the conditions of the 
plan and of the economical construction of the 
bounding walls permit. The basement should 
be shut olf by tinned doors fitted with spring 
butts or doorchecks ; the staircases also might 
be well shut off on each floor by like protection 
from fire. 

Staircases should preferably be of masonry, 
or metal construction throughout; but, if the 
cost of the building must be kept -within strict 
limits, and staircases of wooden construction 
are used, they should be thoroughly fire-stopped 
with brick or with terra-cotta blocks ; as the 
minimum precaution against fire danger, the 
soffit should be wire-lathed. 

The treads of iron stairs should be covered 
with rubber mats, or, better, with combined 
steel and lead treads, not less than 57^ inches 
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wide, set into a rebate cast in the metal tread. 
In primary schools the height of risers should 
be 6 inches, and in other schools not more than 
7-| inches. Posts and balusters should be of 
the plainest and most readily cleaned design. 
Hand rails of.2|-inch iron piping have proved 
serviceable and of sufficiently good appearance. 
Hainl rails on the walls, except at platforms, 
are requisite. Some authorities hold that school 
staircases should not, be wider than 3*1 feet, so 
that only two files of pupils, each provided with 
a hand rail,, can pass, and so that the possible 
crowding betw^een the files, in case of panic, 
should be prevented. The excellent discipline 
of American school children, wdiich .has been 
proved by alarms of fire, justifies, however, the 
retention of the more comfortable width of 5 
feet, which has generally been adopted in the 
schools of the United States. There appears 
to be no advantage in a greater width than this. 
There should not be more than fifteen and not 
less than, three risers bet.weeii landings, and 
landings should not be less than 4 feet be- 
tween steps. 

When structural steel is low in cost, it -would 
not appear to be extravagant to advise that the 
first floor of all schools of more than one story 
in height should be built of incombustible ma- 
terials; not even the narrowest appropriation 
justifies the construction of such a building 
without a wire-lathed basement ceiling. How 
much further ‘^fireproof” construction should 
be carried is a matter of judgment in each case. 
The main danger from fire in a schoolhouse is 
not from outside, but from the inside, and that 
danger again is practically confined to the base- 
ment. If the basement ceiling is properly pro- 
tected, the staircases thereto shut off' by fire 
doors, and if the plastering of the walls is di- 
rectly on the brickwork, and with the partitions, 
if not solid, as is preferable for the exclusion of 
vermin as well as for fire protection, at all exits 
properly fire-stopped, there is little danger from 
fire to the inmates of the school. The danger 
from panic makes it advisable that schools of 
over three stories in height should have their 
floors constructed of incombustible materials, as 
the knowledge of such precaution increases the 
confidence of the inmates. 

Twenty years ago the warming and ventilat- 
ing system used in the Swiss schools was in ad- 
vance of anything to be found in any other 
country. The writer does not know whether 
Switzerland has retained the same relative supe- 
riority in this respect ; but it is probable that 
the scientific warming and ventilating of school- 
houses has, with the use of tine plenum fan in 
ventilation, been more perfected in the United 
States than elsewhere. Experience shows that 
in the United States a school building is best 
w^arrned by direct radiation, without reliance 
upon an increased temperature from the air de- 
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livered by the fan, and that this machine should 
be employed for the sole purpose of supplying 
an adequate ainomit of fresh air warmed to 7 0° 
Fahrenheit. This method of warming and of 
supplying fresh air is advisable, except perhaps 
in schools of six or less rooms, and even in such 
cases a plenum fan rim by a gas engine may be 
advantageously used. 

With such a system of warming and ventilat- 
ing, the direction and velocity of the wind can- 
not, from time to time, afiect the evenness of 
result wiiicli is the paramount condition of suc- 
cess in a warming and ventilating system. 
With a system of warming and ventilating by 
‘^indirect radiation” a uniform certainty of re- 
sult cannot always be attained, and with such a 
system, the first cost of which is less than in 
the “ direct heat ” and “'fan” air supply system, 
the consumption of fuel to give a satisfactory 
result is greater under even conditions. 

In JSTo. 204, Berlin, the sum- 

mer and winter vent outlets in a class room ac- 
commodating forty-six pupils have an area of .35 
metres square, 'Le,, about L72 square feet. 
Tiiis building is warmed by direct radiation, 
there is no special supply of warmed fresh air 
for each room ; such fresh air as is supplied to 
the inmates must come from cracks in the win- 
dows or from the corridors in which are Inmg 
the pupils’ clothing. In a well- warmed and 
w’’ell- ventilated American class room which ac- 
commodates fifty-six pupils, the air inlets and 
outlets are square feet for the lower rooms, 
ranging up to 6 square feet in the third story. 
Where the plenum fan is used for supplying 
warm fresh air, the air outlets remain as above, 
but the air inlets are reduced in area 25 per 
cent to 30 per cent. Air outlets should be 
arranged on inner walls wherever found most 
convenient. 

The upper of the t'wo air outlets is provided 
with a register which is opened in the summer 
only, and is set as close to the ceiling as possi- 
ble, while the low^er outlet is fitted with a regis- 
ter face and is set as close to the floor as the 
baseboard will permit. Air inlets are set with 
bottom of register face not less than 7 feet 
above the floor ; 8 feet is a preferable height 
for these openings. 

The construction of the Latin and English 
High School building in Boston, Massachusetts, 
begun in 1877, marks an important period in 
the school architecture of the United States, as it 
was the first application in that country of sound 
principles of planning adapted to the needs of 
graded schools. The construction of this build- 
ing was not, however, beneficial in so far as it 
affected the system of instruction or the plan 
of the high school, at least as those needs had 
been up to that time understood in that country. 
The plan of this Boston school Avas avowedly 
based upon that of the AkademisUe Gymnor 
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smm. at Tiouna. This tvpi‘ of plan meets Avell, 
in the principal ft'nturi's, the ii(M*rssilitAs of 
American s<'hools oi‘ tlu^ {)riiiia.ry and grammar 
grades, but its adoption fur a. liigh stdiool tended 
to divert tlui imtural dt'velopmeui of the aea- 
demic schools of the Uiiifi'd Stall's, whost' tra- 
ditional s^^siimis wt'U' based upon that, of Kiig- 
land * pupils ol* s('veral classes lulng (anigr(‘gated 
ill large schoolrooms, whe.iviu cerlain rci'itations 
are heard, while thJuT pupils an* busy with tianr 
studies, or pass from tins larg<' room to othm* 
rooms for recitation in spetaal siibjiH'ts. Tills 
was a system whidi ]iermitted somewhat of tlic 
freedom of a collegiate institution, and it would 
appear to develop the .solf-reliarn'C and In'oaden 
the experienc'e oi“ the pupil. 

The adojition of the gymnasium type for tlie 
Boston high scliool, from the mere copying of 
its features of plan in new high sclnsol buihb 
ings, a}i}Aears to have changed this system of 
academic construction, with the result tiiat the 
American high school in most cases I'xhihits 
to-day in plan and arranginueat an elahorafe 
development of tlie gradiMl grammar school. 
We generally find in high schools “ Avaiul robes ’’ 
adjoining each class room, a. feature tlerived 
from the necessities of diseiplim* for ])U}iils of 
the primary and gram mai grades, and not in 
harmony with the fieer sjnrit whiidi had been 
characteristic of the academic sikooLs, 

In the Cambridge High School, built about 
1887, the building which, above all others, most 
affected for good the arcliiteetural <lesign of 
American schools, is a marked exumjile of the 
eflect of the aboA'^e-mentioned Boston scliool, 
upon the American higli school ty])e. This 
Cambridge school has no feature of its plan 
which differs from that of an American grammar 
school of the highest type of to-day, except that 
the class rooms of the foruicr school are 28 by 
40 feet, instead of being, as in grammar scliools, 
28 by 32 feet. 

Neitlier has the Brookline High School, be- 
gun in 1894, or the Springfield High School of 
about the same date, or the Gamliridge Latin 
School, begun about 1897, any fi'atnre espe- 
cially characteristic of an academic school, and 
all could as well be used for a large graded 
grammar school, except fur tlie greater length 
of class rooms, as for the pni'pose for which 
they were designed. It need not be said that 
the responsibility for this condition rests entirely 
with the several school boards, and not upon the 
architects of the several buildings. There lias 
lately appeared in the LTnited States a tendency 
in high schools to revert to the former academic 
type. Rooms for the pupils’ out-of-door <doth- 
ing, fitted with individual lockers, are being 
provided w^herever found convenient, in place 
of the wardrobes immediately adjoining each 
schoolroom. There is again a tendency to as- 
sign large schoolrooms tor the accommodation^ 
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of at least two classes, instead of placing each 
graded class in a separate room. 

In the Mechanic Arts High School of Boston 
the writer believes the first tendency was shown, 
in the eastern United States at least, to difier- 
entiate the high from the grammar school type. 
This tendency does not appear in the introduc- 
tion of hand training as complementary to the 
usual mental training, but in the building of 
large “ locker rooms in place of “ wardrobes,’’ 
and that of schoolrooms seating seventy or more 
pupils of two or more grades instead of class 
rooms for a more or less number of pupils of 
the same grade. This school was begun in 
1893. In 1894 the Brighton High School was 
begun, and the feature of locker rooms, derived 
directly from the Mechanic Arts School, was 
introduced, but the class rooms were designed 
only for single graded classes. In 1898 the 
South Boston High School was begun, which 
has also the locker room method, and provides 
also four “ double class rooms.” 

It thus seems probable that the American 
high schools will gradually become again differ- 
entiated from the graded grammar schools, and 
that the American liigh school systems will 
again follow the academic methods from which 
they appear to have been turned, mainly by the 
enthusiastic admiration of a single superinten- 
dent of schools for Teutonic school methods 
and school plans. 

In the United States the institutions for the 
special training of teachers are called Normal 
Schools. These schools are modelled essentially 
upon the early system of the high schools of 
that country, — the academic system. The stu- 
dents of the several classes have their desks in 
a large general room, and pass thence for recita- 
tions to special class rooms for laboratory prac- 
tice, or to lectures. For practice in the art of 
teacliing, “model departments,” composed of 
class rooms for pupils in the kindergarten, pri- 
mary, and grammar grades, are either placed in 
the same or an adjacent building, or in con- 
veniently located public schools of the city or 
town. 

While manual training in its restricted sense, 
has been much less widely introduced in the 
United States than it has in England and on 
the Continent of Europe, the most important 
and most characteristic development of the 
American school system is the “ Manual Train- 
ing” or “Mechanic Arts” schools. In these 
schools manual skill is not taught for its own 
sake ; the object is to encourage intellectual 
activity through the knowledge of materials, of 
natural forces, and of the use of tools as well 
as through books. Manual training is but one, 
and that not the most important, part of the 
instruction which is given in American schools 
of this class. 

Machinery for wood and metal working, car- 
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penters’ benches, forge shops, and, in some cases, 
moulding and modelling rooms are provided, but 
there are also draughting rooms, laboratories, 
recitation rooms, and schoolrooms ; these latter 
rooms are not all arranged for a single graded 
class, but for pupils of difierent grades of ad- 
vancement, thus, as noted above, reverting in a 
measure to the academic system of high school 
instruction, which the people of the United 
States inherited with their English traditions, 
and which is essentially the system which pre- 
vails to-day in all grades of English schools. 

— Ebmund M. Wheelwright. 

. SCHOOL OF ARCHITECTURE. ' In 
modern times, an institution for the professional 
training of architects. (See Architect, The, in 
England; France; Italy.) This article is de- 
voted to the Nicole des Beaux Arts^ which is the 
principal institution in France for ark educa- 
tion, occupying the buildings of the Ecole on 
the Qiiai Malaquais and the Rue Bonaparte 
in Paris, These buildings are principally the 
work of the architect Duban and his successor 
Coquart, and occupy the site of the former 
Musite des Petits Aiujustins. In 1884 the 
Hotel de Oliimay was acquired and added to 
the school. 

The school is divided into three sections, 
those of painting, sculpture, and architecture. 
The present article is confined to the last- 
named of these. 

The origin of the School of Fine Arts is 
coincident with the foundation, under Mazarin, 
of the Academie de Peinltire et de Sculpture 
in 1648, and of the Academie d! ArdiUecture 
under Colbert in 1671. Instruction in archi- 
tecture was given by the members of the latter 
until the abolition of all the academies during 
the Revolution. After the foundation of the 
Academie des Beaux Arts (as a section of the 
Jnstitut de France) in 1803, instruction was 
given by the academicians ; and it was not till 
1819 that regular courses in architecture were 
established in the school. 

The regulations of 1819 have been repeatedly 
modified since then. The most important change 
perhaps has been the institution of the official, 
or school, ateliers, in 1863, a movement which 
met at the time witli much opposition. The 
school is placed under the direction of the Min- 
ister of Fine Arts. Its immediate administra- 
tion is now in the hands of a director, appointed 
by the minister. This position has been held 
since 1878 by the sculptor Paul Dubois. 

The organization of the school is strictly that 
of a university ; that is, it prescribes the work 
to be done in its various courses, provides lec- 
tures and instruction in these, institutes and 
judges competitions in design, drawing, and 
modelling, conducts all examinations, and gives 
all awards. It does not, however, compel at- 
tendance on its courses, or any but a minimum 
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of participation in its competitions or examina- 
tions. It is sufficient, during a year, to render 
two competitive designs, or to attend two ex- 
aminations ill the sciences; or to render one 
design and attend one examination, for a stu- 
dent’s name to remain on the roll. At thirty 
the limit of age is reached, and he is dropped. 
Accordingly there is no fixed number of years 
for the course, and the Bemooste Haupt of the 
German universities is a familiar figure. 

To enter the school the student passes ex- 
aminations ill elementary design, drawing from 
the cast, modelling, arithmetic, algebra, ele- 
mentary and descriptive geometry, and history. 
Of late years the great number of applicants 
has induced the administration to increase 
gradually the difficulty of these entrance ex- 
aminations. 

The courses of the school are gratuitous, and 
foreigners are admitted on the same footing 
as Frenchmen. Recently, however, so many 
foreigners have presented themselves that the 
number admitted has been limited to a certain 
percentage of the entering class. 

While the intent of this article is to speak 
principally of the study of design as pursued by 
the students of the school, it is necessary to 
speak briefly of the course in general. The 
standing of the student depends on the num- 
ber of “ valeurs ” which he obtains. A certain 
number of points is attached to each recom- 
pense given either in design or in examination. 
The student on entering the school becomes a 
member of the second class. He is obliged 
to obtain a certain number of these valeurs 
before admission to the first class. There are 
at present six in architectural design, one in 
archaeology, two in drawing from the cast or 
the figure, one in modelling, one each in de- 
scriptive geometry, stereotorny, perspective, and 
mathematics, and two in construction. 

The time requisite for this work varies very 
much in different eases ; except where the pre- 
vious preparation has been exceptionally thor- 
ough, between two and three years is the 
average. 

In the first class the student’s time is mostly 
given to the study of design, with some archae- 
ology, modelling, and drawing from the figure. 
When five “ valeurs in this class have been 
obtained, and under certain other conditions, 
he may obtain the “ Certijicat dl Etudes de 
VEmle:^ 

The highest honour given is the Diplome 
W ArcMtecte'^ To be eligible for this the stu- 
dent must have obtained in the first class at 
least ten valeurs in architecture, one in draw- 
ing from the figure, and one in modelling. He 
must also have passed at least one year in 
superintending the construction of a building 
under a government architect. 

The examination for the diploma itself com- 
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prebends the complete working (b’awiiigs , and 
specifications of a projected building, the sub- 
ject of which the student may select, subject 
to approval ; and a searcliing examination on 
the different })arts of this project, on the (de- 
ments of physics and chemistry as applii’d to 
construction, on the history of archit(‘<*tur(‘. and 
the law relating to building. 

Of the total number admit ted to the school, 
less than half enter the first class, and a small 
minority receive the diploma. From 1819 to 
1893 the total number of students was about 
4000 ; of students of the first class about 
1500, and of • somewhat over 300. 

The number of foreign students at the school 
has been very considerable, Switzerland and the 
United States furnishing the greatest number. 

The honours and awards of the scliool are, in 
general, open to Frenchmen and foreign (M 's alike, 
as are also the special prizes, of whii^h tln^n^ are 
about twenty-five. The exception to this is the 
Graud Prix de which is, liowmer, not 

properly a school prize, although awarded by the 
scliool. This greatest liononr of the Fremdi ar- 
chitectural student is o]Hm to all Frenchmen 
between the ages of fiftt^ea and thirty, whetiuw 
members of the schocd or not, and is given to 
the victor in a competition in design only — the 
project of a monumental building. Founded 
(for the architects) in 1720, it entitles its win- 
ner to a stay of three years in Rome at the ex- 
pense of the government, and the certainty of a 
position as government architect thereafter. 

It has already been said that the organization 
of the school was that of a university. Until 
the institution of the three scliool ateliers in 
1863, there was no actual designing done within 
its walls, every student being necessarily the 
pupil of some outside instructor. At present, 
the pupil of one of the three school instructors 
is absolutely on the same footing with those be- 
longing to the outside ateliers, of which there 
are now about a dozen. Each atelier lias its 
instructor — patron. These patrons are prac- 
tising architects, of recognized standing, wdio 
give up a portion of their time to this work. 
The atelier is thus the important unit of this 
federal system ; its members are ainmat(‘d by 
the strongest esprit du corps^ are bound by the 
strong bond of custom to help each other in 
their work, and are united in loyalty to the 
ideas of the patron. The triumphs are tri- 
umphs of the atelier, which cast a lustre on all 
its members. 

There are six architectural competitions (pro- 
jets') a year in each class. On the appointed 
morning the students of each class meet in the 
court of the school, answer to their names, are 
handed a programme prepared by the Professor 
of Theory, and are then imprisoned in stalls 
(loges) for twelve hours, or as much less as 
they please. During this time each one makes 
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a sketch on a small scale of the proposed build- 
ing, without access to books or advice. This 
sketch is handed in and rmnibered, the student 
himself keeping the tracing. The next day he 
presents this at his atelier, where it is subjected 
to a severe criticism on the part of iht jjatron. 
The rendered design must agree in ail essentials 
with this sketch ; if it is too unpromising on 
examination, the student is counselled to drop 
it and take up other work. More often he is 
advised as to its possibilities of development, 
referred to examples, and encouraged to make 
what he can out of it. 

This system has been found successful in 
many respects. It insures a certain individu- 
ality in the work, and prevents the possibilities 
of blind copies. It coniines the work of the 
student also within certain fixed limits, — those 
of a certain conformity to his sketch, — avoid- 
ing the successive trial of one general scheme 
after another. And these artificial limitations 
imposed by the school take the place of real 
limitations which occur in architectural prac- 
tice— -those of cost, special conditions, or the 
idiosyncrasies of the client. 

The usual time given for each projet is two 
months. Of this time from one to two weeks 
only are given to making the actual drawings, 
the remainder being taken up with the study 
of the problem. The French methods of study 
have been so generally imitated in other schools, 
especially in those of the United States, that it 
is hardly necessary to describe them. Nowhere 
is tracing paper held in more honour : beginning 
with the smallest scale, a great number of suc- 
cessive studies are made, and roughly rendered 
before the final drawings are touched. These 
studies are made with the advice and criticism, 
not only of the patron, but (especially in the 
case of the less advanced students) of the better 
men of the atelier; and there are often warm 
informal discussions in which all take part. 
The aid of the elder men is given as a matter 
of course, and when the final drawings are 
made, all hands turn to and help. The younger 
men, especially, pay for the advice they have 
received by working for their elders ; and many 
a one in his turn has had a difficult bit of ren- 
dering helped out by more skilled hands than 
his own. 

The study of the plan is especially insisted 
on, and in the awards great weight is always 
laid upon it. It is, too, an article of faith, 
that while the handsome plan is not necessarily 
good, the good plan will generally be handsome. 
Accordingly, much study is given to the pre- 
sentation of the plans, so that they may be 
easily read, and that the results of so much 
study may be at once apparent. 

It is held that as the actual studies of the 
architect must be largely in elevation, the fin- 
ished drawings should be so presented, and that 
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an important part of architectural education 
consists in the ability to translate these ele- 
vations into their solid forms. It is only ex- 
ceptionally that perspectives are required in 
the rendering of a projet, although in the ate- 
liers partial perspectives, as aids to study, aie 
often made. The conventional shadows are 
always used, both in studies and finished draw- 
ings, and their correct projection is always 
demanded. 

The completed drawings of any given projet 
are delivered at the school at the appointed 
time, and exhibited. The awards are given by 
a jury consisting of the eight architects, mem- 
bers of the Institut, twelve other permanent 
members, and nine who are renewed from year 
to year. Finally, the Professor of Theory de- 
livers a lecture on the problem, often contain- 
ing criticisms of the premiated designs. 

These exhibitions are occasions of the great- 
est interest to the students who have taken 
part, and they are fundamentally different to 
those in other schools. For here are gathered 
together, not simply the individual efforts of 
students, all working under one influence, and 
seeking the solution of a given problem, but those 
of some fifteen different architectural schools, 
eager rivals, representing different ideas, and all 
prepared to criticise the successes and failures 
of the other ateliers, and to profit by them. 
The awards, too, have a special value and in- 
terest, because they are given by an indepen- 
dent body, ill which the patrons are in a 
minority. 

It cannot be too strongly insisted upon, that 
in the atelier system lies the essence of the 
School of Fine Arts, and that to it is due, in 
large measure, its success, and the enthusiasm 
felt for its teaching by so many of its old stu- 
dents. The atelier, as has been said, really 
antedates the school, which accepted them as 
it found them ; and to change this ‘feature 
would be to change the entire character of the 
school. The opposition to the establishment 
of the school ateliers in 1863 only ceased when 
it was firmly established that these were to 
have no precedence or advantage over the 
others, and that there was no intention on 
the part of the administration to place archi- 
tectural education in a few official hands. It is 
significant that the student signs himself “ Pu- 
pil of M. and of the School of Fine Arts.” 

It may be added to this sketch, necessarily 
incomplete, of the training of the school, that it 
is common for the student, during a portion of 
the time that he spends at it, to, devote some 
time to work in an architect’s office, not in- 
frequently in that of the patron. 

The roll of the pupils of the school includes 
the names of nearly all the prominent French 
ai'chitects of the last seventy-five years, and not 
a few well-known names of foreigners. This 
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roll, with oth(?r informatioii, js contained in 
Le.^ J r chit eel es Elhves de VEcole des Beaux 
Art% by David de Feiianrim, Roux-et-Delaire, 
(Paris, 1895), to which the writer acknowl- 
edgcH his indebtedness. — Walter Cook. 

SCHULZ, FRANZ; architect; b. 1838; 
d. Oct. 22,. 1870. 

Educated at the Academy of Vienna under 
Friedrich von Schmidt (see Scliniidt, F. von), 
he devoted himself to the study of mediieval art. 
He published Profanbanteyi des 3Iittelalters 
m.'Roni. 'Wild iiwigegend; Die Eaudenkmdler 
auf Majorca. 

SCHWANTHALER, LUDWIG MI- 
CHAEL; sculptor; b. Aug. 26, 1802 ; d. 
Nov. 28, 1848. 

His father, Franz Schwantbaler, came to 
Munich, Bavaria, in 1785, and was made court 
sculptor. Lud wig was educated at the Munich 
Academy. In 1826 he won a travelling stipend, 
and visited Italy, where he attracted the atten- 
tion of Thorwuidsen. In 1 834 he was appointed 
professor at the Academy in Municli. Among 
ids most important works ai-e the decoration of 
the Glyptothek, Munich ; the pediment group 
on the Walhalla near Regensburg (Ratisbon) 
representing the Flermann Schlacht, the decora- 
tion of the Propyhea in Munich ; the Mozart 
monument in Salzburg, Austria ; the Goethe 
monument in Frankfort ; the colossal statue of 
Bavaria in Munich, and other works. 

Raezynski, lAArt Moderne en AUemagne. 

SCIALBO. Same as Intonaco. 

SCISSOR BEAM. The tie of the Scissor 
Bearn Truss (which see under Trinss). 

SCKBLL, FRIEDRICH LUDWIG; land- 
scape gardener ; b. Sept, 13, 1750; d. 1820. 

Studied landscape gardening in Paris, and 
in 1773 went to England and worked under 
the infiiience of Browm and Chambers (see 
Chambers). Returning to Germany, he laid out 
many parks and gardens, and in 1804 was made 
Hofgarteidiitendant at Munich, Bavaria. He 
laid out the park at Nymphenburg and the 
English garden in Munich under the direction 
of Count Rumford (see Thomson, B.). 

Seubert, Kibistl erdex ikon. 

SCOINSON ARCH. An arch carrying a 
part only of the thickness of a wall, as behind 
a window frame ; or one of slight reveal forming 
a flat niciie or recessed panel. 

SCONCE (L), A. Any construction which 
gives slielter by screen or roof, as a shed or cov- 
ered stall. (Compare Booth ; Cabin ; Cot ; Hut.) 

B. A seat in an open chimney place 
(Scotch). 

SCONCE (II.). A candlestick or group of 
branches, each forming a candlestick, springing 
from an applique, so tliat the whole shall seem 
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to project from the wall upon which the ap- 
pliipie js hung. 

SCONGHEON. The |>art of the side of an 
aperture from the back of the exterior r(U(‘ai 
to the inside face of the w«*ill, usuaily formiitg in 
the masonry a rebate or internal aiigh' in wlii(di 
the wooden frame is set. (Compare Scoinsou 
Arch.) 

SCOP AS ; sculptor and architect. 

Scopas was born in the Island of Ihiros in the 
iEgean Sea. In 352 n.c. he assistiai in the 
sculptural decoration of the mausoleum of Hali- 
carnassos. He built and decorated also the 
temple of Athena Alea at Tegea, which replaced 
the old sanctuary destroyed in 395 im*. Some 
of the sculpture of the pediments of this build- 
ing was disewTred in the exeaivations made in 
1879. A passage in Pliny, which has been 
doubted, indicates that he w’as employed in tlu^ 
decoration of the columns of the Arteauision at 
Ephesus. A famous statue by 8t*opas was a. 
Bacchante in the great tlnaitre nt Athmis. The 
temple of Apollo on the Palatiiu' in lioine, con- 
tained an A|,)ollo Cithanedos by 8('o})as, wliii'li 
is ])robahly represented by a. statue in the 
Vatican. 

Prlicli, Skopa.'^^ Lehen uud Werko : boliignon, 
Ilhtolre dr la Snilpfnre (rnrgHo; Kurt wiingicr, 
Mri.denmice (translated as Ma.strcpiws of Greek 
Sculpture). 

SCORING. Same as S<*ratc]iing. 

SCOTCH CROWN. The peculiar termina- 
tion of the towTr of 8. Giles’s church at Edin- 
burgh, consisting of eight pinnacles, from each of 
which a sloping bar carried on a half arch and 
resembling a flying buttress rises, the whole 
eight meeting iTi the middle and suf)p(H’ting a 
central pinnacle. The term is ap})lied to other 
terminations of towers in which only four slo|.nng 
bars occur; and this form is not peculiar to 
Scotland. It occurs in S. Dunstan's in East 
London, and elsewhere. 

SCOTCHING. Same as Scutching. 

SCOTIA. A hollow moulding; esp>ecially, 
such a moulding used in the base of a (iolumn 
in Greco-Roman arcliitecture and its imitations 
(called also Trochihis). (See Attic Base, under 
Base.) 

SCOTLAND, ARCHITECTURE OP. Tliat 
of the modern kingdom, united with England in 
1707. This may be considered as a provincial 
school or branch of English architecture. At 
times it has shown wicle departures from the 
contemporary phases of the Engl isli type, both 
in spirit and detail ; but these de])artures hardly 
constitute a distinct style. Dilierences as great 
separate the Gothic schools of the Ile-de-France 
and Brittany, or of North and South Germany, 
The long-continued political independence of 
Scotland operated less effectively than one would 
imagine ; Scotland acknowledged the ecedesiasti- 
cal primacy of Canterbury and York, and Scotch 
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lias in general been more English are a few round towers resembling those of 

than It has been anything else. But it has been Ireland, in one case — at Egilsey on Orkney — 

Knglisii with a diiference : more rugged and Ibrming an integral part of the church edifice 

|)i(*turcs((u(‘, less consistent, less elegant; and, (Abernethy, 865 a. n. ; Brechin, 1000; Egilsey 

owing to scantiness of resources as much as to cir. 1100). The square towers of Eesteniiet 

any otlier cause, tlelicient in grandeur and rich- priory and of S. Eegnlus (‘*S. Enles^’) at Saint 

ness. Scotland has always been less wealthy Andrews rnark the transition to the Normanized 

than England, and is, tlieixifore, not only less style of the twelfth century, 

rich in (hvi(^ a,nd scholastic buildings of impor- The reign of David I., who ascended the 
ta.ncn, but less tipulent and sumptuous in the throne in 1124, was marked by an extraordinary 

extent ami adornment of its religious and do- activity in the founding and eniargenieot of 

mestic edifices. Frequent invasions by the monasteries ; an activity which continued 

English, espei'ially under Edward I., Edward through a large part of the century, and was 

IL, and Richard II., resulting in a terrible de- stimulated on the architectural side by Korrnari 



Scotland: Abbby of Iona, South Alsle of Choir; dividkd into Three Compartments by Two 

Flying Buttresses of Primitive Type. 

Btruction both of castles and of monasteries with influences from the south. Parish churches 

their churclujs, covered Scotland with ruins, were still insignificant, but the conventual 

many of which are now pn’served for their pic- churches w’cre often of imposing size, with 

turesquoness ami their historic associations. vaulted side aisles and massive square towers 

Previous to the Norman conquest the larger having either flat or ‘Csaddleback ” roofs. Most 

churches were generally of wood, the convents of these churches are in ruins, but the finest of 

mere asseniblages of rude cells. While there tliem all, S. Magnus’s cathedra] at Kirkwall on 

are many ruins of stone churcluxs of the seventh- Orkney, is in perfect preservation. It is, how- 

oleventh centuries, they are too small and rough ever, a purely Norwegian >vork of cir. 1137, a 

to nicrit the name of architectural works (S. fine example of the Northern Norman style, 

Ronan’s chapel ; Teampull Beannachadh ; Eilean vaulted throughout. Dunfermline Abbey (1125, 

Mur ; B. Garmaig ; chapels in the Orkneys), nave only ^xtant), with its massive western 

The monasticism of these centuries was purely towers ; Kelso Abbey in Linlithgowshire, built 

Celtic, and long resisted all effort to assimilate at the end of the twelfth century, with a cruci- 

it to Roman systems and ideas. More impor- form plan, a long choir, and a tower over the 

tant as the chief monuments of this Celtic period crossing ; and Jedburgh, near Kelso, a complete 
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design with vaulted aisles, transepts, wooden- 
roofed nave and choir, presbytery, and central 
tower, — are the most important purely Scotch 
churches of this period, severe and massive ex- 
ternally, with sparing ornament, but vigorous 
and consistent in design. As compared with 
English churclies the Scotch examples are smaller 
and simpler ; the choir, often longer than the 
nave, has usually no side aisles; the details are 
less rich, the composition more massive. Some- 
times, however, the aisle vault ribs and the 
arch mouldings are richly carved, and wall ar- 



Scotland: Jedburgh Abbey; Part of Choir. 


cades of interlacing arches are not uncommon 
(Dalmeny church, Linlithgowshire ; Leuchais, 
near Saint Andrews, etc.). In the Transition, 
which followed a little later than in England, 
many Norman elements were persistently re- 
tained, and round arches are not uncommon even 
in Early Pointed work (Ooidingham priory — 
ruins partly embodied in modern parish church ; 
Dryburgh Abbey, Berwickshire ; and many 
others; the conventual buildings at Dryburgh 
are less ruinous than the church itself, which 
dates from 1 230). To the Early Pointed period 
belong a number of fine churches, partly or 
w^holly ruined. Of S. Andrew’s cathedral. Fife- 
shire (1160-1275, ruined 1559) the west and 
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east ends and part of the south side are alone 
extant. Arhroath Abbey in Forfirrsliire ( 1 1 7 6- 
1233) is in much the same condition. Both 
show a large admixture of Norman details. 
Holy rood Abbey cliiirch near Edinburgh, one of 
the most elegant and important examples of the 
style, built in the first half of the thirteenth 
century, and of which only the ruined nave has 
survived the vandalism of the sixteenth century, 
also displays Norman interlacing arcades in cer- 
tain parts. Dunblane cathedral, Perthshire, 
was the first important church to be completely 
built in the Pointed style. Its one-aisled choir 
with its fianking lady chapel is still perfect and 
in use. It is not surpassed by any Gothic 
church in Scotland except Melrose Abbey and 
S. Mungo’s cathedral at Glasgow, which is 
slightly later in date, with a central tower of 
the fifteenth ceBtury. This cathedral, commonly 
called Glasgow cathedral, is a complete Gothic 
design 330 feet long witli three aisles in both 
nave and choir, but no transepts; and with a 
fine sacristy and an especially beautiful lower 
church (usually miscalled tlie crypt) below the 
choir (1233-“i 258). The ribbed vaulting of 
this lower church is remarkably fine, and e{|iial 
to anything of the kind and period in Great 
Britain. The nave and choir of the cathedral 
have wooden ceilings ; the aisles are vaulted. 
Elgin cathedral (Morayshire), an almost equally 
fine church with a beautiful octagonal chapter 
house, is now completely ruined, and little is 
left of Brechin cathedral but its Celtic tower, 
west front, nave arches, and fragments of the 
choir. Pluscarden priory is also a notable ruin 
of a fine church. 

It is to the rebuilding of churches ruined in 
the Border Wars that we are chiefly indebted 
for examples of the Decorated or Middle Pointed 
style of the fourteenth and early fifteenth cen- 
turies. The most conspicuous and beautiful 
example of the style is the ruined abbey of Mel- 
rose. No trace remains of its monastic build- 
ings, some of which were no doubt very ancient. 
The church, whose ruins are of exceptional 
beauty, was erected by order of B,obert Bru(*e, 
after his death in 1329; ravaged by Richard 
11. in 1385, and finally ruined in 1544 ; the 
present ruins date chiefly from the reconstruction 
after 1385. It has three aisles, with a southern 
row of chapels, transepts, and a short choir. 
The traceries of the east window and south aisles 
and transepts, the rich buttress pinnacles, niches, 
and canopies, the elaborate vaulting of clioir and 
nave (the latter replaced in 1618 by an ugly 
pointed barrel vault) and the elegant details of 
almost all its parts, give this church a place 
among the most beautiful in Great Britain. Its 
style is nearer to that of English late Decorated 
churches than is that of any other Scotch edifice 
of the period. Although its chief mason, Mor- 
row, was born in Paris, he appears to have been 
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Kelso Abbey ; the upper figure gives the view 
from the northeast, the short northern arm of the 
transept ending in a wall with the complete gable 
on the right. The other high wall is the southern 
wall of the tower seen from within, and the arches 
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on the left are those of the south wall of the choir. 
The lower figure shows what remains of the west 
front of the short nave, the western wall of the 
tower rising above it, and the south transept on the 
right. 
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of Sroteli blood, and there is little or nothing to 
suggt\st Prinicii design in tlie building. Very 
<litivrent in eharaeter is the contemporary church 
of S. (bles, K<linburgh (1387 ; enlarged in the 
iU‘t(H‘nth century), almost Doric in its severity 
of dtnail. Its massive central tower was in 
IbOO adorned witli the tanious “ Scotch Crown ” 
(wliieh setb. This very elegant feature is 
]KM*idiar to Scotch aniliitecture (King’s College, 
AbiO'deen ; S. .Nicliolas, Newcastle, probably by 
S(‘otch builders ; others formerly at LinlithgoW' 
and Haddington). The most complete example 
A)i' tln^ style is S. Michael’s at Linlithgow, a late 


SCOTLAND 

Scotland. The fifteenth century seems to have 
brought to Scotland, not only a decline in taste, 
but a decline in craftsmanship as well. In the 
art of vaulting, this retrogression is especially 
notable, as showm by the reversion to plain 
round or pointed barrel vaulting, even for the 
middle aisle. So emphatic was the aversion to 
groins that the transept vaults were stopped 
against solid gable walls in the planes of the 
nave clearstory walls, in order to avoid the 
groined intersection with the nave vault. Most 
of the churches of this period are parish churches 
and relatively uninteresting. The cathedrals of 



Scotland: Kelso Abbey; Nave and South Tbansept fkom N.E. 


Decorated church perfectly preserved and in use ; 
it shows something of the same contrast of 
.severe and almost rude masses with bits of highly 
ornate detail as S. Giles. The ruins of New 
or Sweetheart Ablxy and of Lincluden College 
may also be mentioned. 

With the close of the fourteenth century the 
Decorated style passed into the Perpendicular, 
but in the monuments of this later style there 
was, with one or two exceptions, none of that 
elaboration of fine detail which characterized 
the corresponding English style. The huge 
windows filled with Perpendicular tracery, the 
rich traceried panelling, and the elegant fan 
vaulting of England have no counterpart ' in 
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Paisley (mostly 1445-1459), Dunkelcl (nave, 
1406-1464; choir mostly modern), and Aber- 
deen (S. Machar, nave only extant, 1422-1440) 
were the largest churches of this period. The 
first two have the characteristic Scotch plan, 
with three-aisled nave, short transepts, and long 
choir without side aisles ; Paisley is the most 
elegant in details, S. Machar the most rugged 
and simple of the three. At Perth the church 
of S. John is a large and well-preserved church, 
but uninteresting in design. Far richer than 
any of these is the incomplete but perfectly pre- 
served collegiate church of Roslyn near Edin- 
burgh, built in 1446. The choir, which with 
the sacristy was the only portion erected, is 60 
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feet long, with side aisles and a double aisle 
across the east end. The whole is barrel vaulted, 
the aisle ba.ys having transverse vaults sprung 
from straight-arched transverse lintels, an inar- 
tistic and very im-Gotiiie arrangement, only 
tolerable in a sinail edifice. The interior, 
though profusely carved, hardly merits the 
praise it commonly receives; tlie execution is 
somewhat coarse, and hardly supports the alle- 
gation often made that the builders were Span- 
ish or Frencli. 

Of the civil and domestic architecture of the 
Celtic period and twelfth and thirteenth centuries 
there are no remains, and the history of Scotch 
military architecture begins only with the Nor- 
man period. Even the most important castles 
of this period, such as Dimstaffnage, Bothwell, 
Yester, Carlaverock, etc., were of the simplest 
character — mere heavily walled enclosures with 
angle turrets and a keep. It was not until the 
fourteenth century that notable advances were 
made in castle building. Tlie majority of the 
Scotch castles were small but massive and com- 
pact strongholds — a keep oi‘ tower, or a simple 
L-slia]>ed edifice. In the fourteenth century 
there took place a general enlargement of these 
into castles with courtyards, and many new 
castles were built (Balvaird, Roslyn, Riithven, 
Edinburgh, Linlithgow, Dirleton, Tantalion, and 
Stirling). Of these Stirling is the finest, with 
its parliament hall, and Linlithgow, long the 
favourite royal residence, comes next in archi- 
tectural interest; but they are hardly compa- 
rable with the magnificent contemporary castles 
of England and France. In the sixteenth cen- 
tury castle building took on a more artistic and 
domestic character, in which the idea of the 
fortress, no longer impregnable against artillery, 
gradually disappeared, a change which became 
complete in the seventeenth century.' Until the 
time of Charles I., however, and even later, 
many mediteval features were retained ; such 
were the round corner turrets corbelled out at 
the top to a square plan, stepped gables, circular 
stair towers in the angle of two wings, and a 
general severity of mass and detail. Fyvie 
castle, in Aberdeenshire, begun in 1400 but 
much altered in later centuries ; Glamis castle 
(mostly 1578-1615), and Thirlstane castle 
(middle of seventeenth century) are interest- 
ing examples of this treatment. Meanwhile 
the fashions of the Renaissance were making 
their way in Scotland, coming in from England, 
and gradually replacing the corbelled parapets 
and stepped gables of the Scotch castles with 
the pilasters, pediments, round arches, and cor- 
nices of the Anglicized classic style, and, above 
all, introducing a new' element of regularity and 
symmetry into the plans. But the formal classi- 
cism of Inigo Jones, and later of Christopher 
lYren, found little favour in Scotland, and even 
in the later castles there is a picturesqueness 
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wanting in the Eiiglisli exam|)les. Brninlanrig 
castle in Dumfriesshire wdl iilustrati\s tlu‘ stylt‘. 
Its chief later rnonunieiits are llolyrood ])ala('(‘ 
(begim 1528 by James lAh, (‘x( ended by Jaiiu's 
V., burned 1650, finally rebuilt by Cliark‘s !!., 
1671); HerioFs bospita], Edinburgh (162S™ 
1659), a quadrangular stni(‘tur(^ with (HUitral 
court, very effective in the massing of its bays, 
pavilions, and chimneys, and adorned with cor- 
belled parapets, angle turrets, Gothic details as- 
sociated with Elizabethan ‘‘ strap-work,” and a 
very rococo portal ; and the now deniolisliefi 
Glasgow College, a rambling pile in much tlu^ 
same style, but less successfully bandied. Tiu'se 
buildings are less interesting internally than ex- 
ternally, and generally inferior to the great Eng- 
lish residences and colleges in grandeur and 
elegance of. interior disposition and adornment. 

There was but little church hiiilding (hme 
during the seventeenth and eighteenth eenturies, 
and the ecclesiastical work of this ])eriod is 
almost wholly confined to minor stnu-turcs, siicli 
as the richly carved gallery fronts of Fitsligo 
and Bowden churches (KidO and 1661), and 
elaborate canopied tombs in black, white, ami 
red marble, e.<7. the Montgomery monument at 
Largs (1636). The Renaissance in Sctdlaml 
was as emphatically jmovincial as the mediicval 
styles had been; this is shown in the ]>ersist(Uifc 
retention of old-time and out-of-date details, and 
the mixture of incongruous elements long after 
the style had in England and elsewliere reached 
a harmonious and definite form. ]\Ioreover, the 
severity of Scotch taste or the poverty of the 
Scotch artistic imagination rendered impossible 
that sumptuousness of decorative detail which 
seems essential to the best results in Renais- 
sance design. Until recent years very few 
buildings in Italian or classic style had been 
erected in Scotland ; by far the best known is 
the college of Edinburgh University, by the 
brothers Adam (1789), a dignified but rather 
uninteresting pile. 

Since the beginning of the nineteenth century 
Scotland has shared in the general development 
of British art, and the chief difierence to be noted 
between the more re(‘ent architecture of the two 
countries is seen in the effort to retain the pic- 
turesque and semi-mediaival featurc^s of the 
S(iotch castles of the seventeenth century in 
many of the modern Scot(‘h buildings, e.g. In- 
verness castle, the municipal buildings of Aber- 
deen, and many large country seats. The classic 
revival is represented by the works of Sir 
Thomas Hamilton and W. H. Playfair ; among 
its most notable productions are the High School 
, (1825, Hamilton) and Royal Institution (Play- 
fair) at Edinburgh, both remarkably successful 
and elegant designs ; the Royal Exchange and 
Justiciary Courts at Glasgow; and the somewhat 
affected and singular, but interesting efforts of 
Alexander Thomson (“Greek Thomson”) to 
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a(la]>ti (ri-t'eks details to niodern Protestant 
rhuirh desi,i(ii. iMost of the churches erected 
sunH^ tlu'i! have been in the revived Gothic st^de, 
a, ml in nowise dithireut from con temporaiy Eng- 
lish work ; ejj, S. Marj^s cathedral, chapter 
house, and libra.ry, at Edinburgh (Sir G. G. 
Scntl), S. Andrew’s eatlnalral, luverness (Alex- 
ander iloss), S. H(medi<*ts Monastery at Fort Au- 
gustus (L*. l\ Ihig’iu), and many parish churches. 
<Hlu‘r examples of the Victorian Gothic are the 
St'ott moiiunumt, Edinburgh (1844, by George 
Kemp), and the very ambitious and elaborate 
Glasgow University buildings by Sir G. G. 


SCOTT' 

Architecture of Scotlamh Of a more popular 
character are H. C. Butler’s Scfjt/fnuPs Ruined 
Abbeys and A. H. xMillar’s The Illsloricul Lho^fies 
and Mansions of Scotland. The huger and more 
celebrated inoiiumeiitsare described in uk an graphs 
and in the works of Billiirus (Jlaiundai and Eerie- 
siastical AntiqiiUies of Scotbaid)^ Britton, and 
others. 

-—A. D. F- . Haiulin'. 

■ SCOTT, SIR GEORGE GILBERT ; archi- 
tect ; lx 1811 ; d. March 27, 1878. 

In 1827 he was articled to James Edraeston, 
and in 1832 entered the office of Henry Roberts. 
In 1844 he won first prize in the competition 



i ^ cREHN , Fig. 1; Low BkoxNZio ILuxnxo, Aix-la-Chapklle ; Probably nTH Grxtttry, anj> from Italy. 
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Scott (1870). This revived Gothic has been 
of late years, as in England, largely supplanted 
by free versions of the Renaissance styles, in- 
clining sometimes toward the Italian and some- 
times toward the Frencli in general character. 
As early as 1861 the Edinburgh Post Office 
(Matheson) was erected in the Italian style. 
The most elaboratii and siiix‘.essful among recent 
public buildings in Scotland is perhaps the 
Municipal Building of Glasgow (1880, Wm. 
Young) in a style based upon the Venetian 
Renaissance. In general it may be said that 
architecture as now practised in Scotland is in no 
essential dilferent from that of England. 

For the earliest Scotch architecture, rude mmiii- 
ments, and stone crosses, see Skene, Celtic Scot- 
land; Anderson, JScotland in Early Christian 
Times; and Fergusson, Rude Stone Monuments* 
For the general history of Scotch architecture, 
Macgibbon and Ross, The. Ecclesiastical Architec- 
ture of Scotland and Castellated and Domestic 
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for the church of S. Nicholas at Hamburg, Ger- 
many, to re})lace the building burned in 1842. 
This he built in the German Gothic style of the 
fourteenth century, with a tower 475 feet high. 
In 1847 he was appointed architect of Ely ca- 
thedral, and architect of Westminster Abbey in 
1849, wi'iere be restored the chai)t(‘r house, 
monuments, and northern portal. His Glean- 
ings from Westminster Abbey was published 
in 1862. After competition he was appointed 
in 1858 architect of the building of the War 
and Foreign offices, London. His first designs 
were Gothic, but he was required by Lord Palm- 
erston’s government to substitute a design in the 
style of the Italian Renaissance, according to 
which the building was erected (begun 1861). 
He afterward completed this block of buildings 
by erecting the Home and Colonial Offices. 
Between 1863 and 1868 Scott designed and 
built the Albert Memorial in Hyde Park, Lon- 
450 


■ sgratghing: : , ■ 

don. In 1866 he was one of tlie six competitors 
for the Royal CourtvS of Justice in London (see 
Street, Sir G. E.}. He won the gold medal of 
the Royal Institute of British Architects in 





Screen, Fig. 4 : see Fig. 3 of which this is a 

PARTIAL ENLARGEMENT. 

1859, and was president of that body from 1873 
to 1876. He was appointed professor of archi- 
tecture at the Royal Academy in 1868. His 
lectures were published under the title Medi- 
eval Architecture (2 vols, 8vo, 1879). 

Sir Gilbert Scott, Bf.collections ; Stephen-Lee, . 
Dictionary of National Bioyraphy. 

SCRATCHING. The roughening of the ; 
first coat of plaster, when fresh, by scratching , 
or scoring its surface with a point so that the 
next coat may adhere to it more 
firmly. Also called scoring. 

SCREED. A narrow strip 
of plastering brought to a true 
surface and edge, or a strip or 
bar of wood, to guide the work- 
men in plastering the adjoining 
section of the wall surface. 

^ SCREEN. Any structure 
I of any material having no 
essential function of support 
and serving merely to separate, 
protect, seclude, or conceal. In 
church architecture, specifically, 
a decorated partition of wood, 
metal, or stone, close or open, 
serving to separate, actually or 
in sentiment, a chapel from the 
church, an aisle from the nave 
or choir, the chancel from the 
nave, etc. In tliis sense, a screen 
replaces the Juhd in small churches. In early 
houses of some importance, a partition by which 
the entrance lobby is separated from the great 
hall. An open colonnade or arcade, if serving 
to enclose a courtyard, or the like, is sometimes 
called a screen. (See Chancel Screen ; Choir 
Screen ; Sanctuary Screen.) 
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Pardon Screen. A screen stirroiindlng or 
placed before a confessional, to hide the peiii- 
tent from public view during the act of confes- 
sion. 

,, SCREEN CHAMBER. An apartment 
1 formed by a screen se|)arating it from a 
larger area. 

SCREEN WALL. A screen of some 
solidity as differing from one whicli is pitM’ced, 
especially in the intercolumniations of a 
colonnade. 

SCREW. A solid cylinder having a 
ridge wound around it in a spiral direction 
evenly; though sometimes the piece has 
rather the look of a thread being cut into 
the solid cylinder. In building this is used 
in the form of a Bolt (which see, sense H) 
and in the form of a Wood Screw (which see 
below). 

Wood Screw. (Often by abbrevia- 
tion simply Screw, which is the term in use 
among carpenters.) A screw used to replace 
a nail, usually intended to be driven by a 
screwdriver, for wliich ])urpose it has a slot 
in the head, which may be Hut or rounded. 
Gimlet screws are those wood screws which 
have a sharp pointed end so that they can be 
driven, at least into soft wood, without the 
preparatory boring of a hole. 

SCREW JACK. Same as Jack Screw. 

SCRIBBLED ORNAMENT. Decorative^ 
effect produced by lines, (uirves, and scrolls care- 
lessly distributed over a surface. 

SCRIBE (v.t.). To mark with an incised 



Screen of Oak: Northflert Church, Kent; c. 1300. 

line, as by an awl; hence, to fit one piece to 
another of irregular or uneven form, as a plain 
piece against a moulded piece, or as in shaping 
the lower edge of a baseboard to fit the irregu- 
larities of the floor. 

SCRIPTORIUM. In mediaeval Latin, a 
writing room ; specifically, the room assigneil in 
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Screen of Oak: Handborough Church, Oxfordshire ; c. 1480. 


a conventual establishment for the copying of 
manuscripts. 

SCROIiL. An ornament composed of curved 
lines like volutes, and sometimes of double flexure 
passing oti from one volute to another. 

Vitruvian Scroll. A scroll of great simplic- 
ity, without leafage or the like, but 
generally having the section of a flat 
band. 

Wave Scroll. Same as Vitru- 
vian Scroll. So called because of a 
suggestion of sea waves in regular 
succession. 

SCULLERT. A room, generally 
annexed to a kitchen, where dishes 
are washed. 

Plate Scullery. In Great Britain, 
a separate scullery for cleaning plate. 

It should connect directly with the 
butler’s offices. — (Kerr.) 

SCUIiPTUREI. The art and the 
practice of carving in hard material, 
whether in relief or in intaglio. By 
extension, the producing of forms in 
soft material, as by modelling, but 
always with a view to artistic or 
semiartistic results, the copying of 
natural forms, or the embodying of 
design in form. The distinction be^ 
tween the mere incising of lines on a 
smooth surface and sculpture is not 
capable of being fixed exactly; the 
enlargement and unequal widening 
of the incised lines passes insensibly 
into sculpture in low relief, or in 
concavo-convex relief. In general, 
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liowever, tliat form of relief whicli 
has a de(‘idcdly rounded and varied 
surflu*e approa(*hing thereby some- 
what more nearly to tlie look of 
natural form, together with all pro- 
(luetion of Ibrin in tlie round, as it 
is ealled (see ih'liih), is eonsidered 
^ cnlptur<‘. Th(‘ Egyptian and most 
otlu'r eon(*avo-(‘onvex relief is of 
this ('haraetm-, the ligures l>elng as 
fre(‘iy rounded as in ordinary bas- 
relief, although they do not proje<*t 
beyond the general surface of the 
uiateiiai. 

Relief sculpture of tlie kind 
above named is tiie most coniinou 
form used by the Egy])tians. It 
lends itself ])C(*nliarly to decoration 
in polydirmiiy, anil is capable of 
great excel lenei' in the way of nai- 
rative and expression. By means 
of it Egy})tian arehitecture was 
more iniinediately lielped by its 
scidpture than was any areliitec- 
ture })re\'ions to the time of the 
later Romanesque or even tlnit of 
the Gothic styles. 

In the Assyrian and other buildings of Meso- 
potamia it seems that the sculpture can hardly 
have decorated the exteriors very much, nor 
even the interiors in the true sense of tlie term 


to decorate,” that is by increasing the general 



Screen of Cut Stone dividing a Chapel: Cathedral of 
Aix-la-Chapelle ; 14th Century. 
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splendour of the apartments 
more than the presence of ^ ^ , 

portable objects of beauty I '' A ; 

would decorate them. The fj 

chief specimens which have I 

come down in’ fair preserva- Pkft'hlili'Wr’ 

tion to modern times are 
sculptured slabs, the work 
being in very low relief upon li® 

a soft alabaster-like stone. 

In this the work is of ex- li'liff liMPP 
traordinary interest and of I n|ii ffiifil® 

expressional merit. The iMIj l||f j ® 

well-known winged and M|1 

human-headed bulls and ■ 

similar creatures of religious "^||^H|||h{i|i 

significance are really relief i';'Q|Bi|||B 

sculpture, a huge block being f 

worked on at least two of 
its sides in such a way that 
a view of it taking in the 
front and long side would 
show the semblance of a Screen serving 
statue in the round. 

Persian sculpture of the early kingdom seems 
to have been much of the same general character. 
The artistic differences are very great, but the 
relation which the sculptures bear to the build- 
ings is not unlike in kind. The bull-headed 


Screen serving as Choir 


Scrb:en : Fyfield Church, Berkshire ; 
C. 1480. 


have only relief, and that of no strictly architec- 
tural character, and some free statues like those 
found in Cyprus. The critical and historical 
inferences hitherto drawn from it are not to be 
considered final It is obvious that the only 


Sculpture, Fig. 1: Assyrian (see Mesopotamia): Alabaster* Slab from Sennacherib’s Palace, 

Mound op Kouyunjik. 


half cajiitals which mark the architecture of 
epolis are a nearer approach to sculpture in 
round than anything we have of Assyrian 
connection with 


works which w'ould remain are first the very 
few separate statues and busts which have been 
buried in the ground, and second, those reliefs 
which are so large and are worked upon such 
massive bases of native rock or of walling, that 
the centuries have spared them. Our ideas of 



f i'fe- 




Sculpture, Fig. 2: Roman Frieze probably of time ob’ Augustus 
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Sculpture, Fig. 4: Italian Romanesque, 12th Century ; Church of S. AxNDRea, Pistoja. 


Sculpture, Fig. 13: French Gothic; Bourgbs Cathebral; Window over West Portal. 
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the power of the western Asiatic nations to 
decorate buildings by means of elaborate sculp- 
ture are likely to be changed at any moment by 
the inaking of new discoveries, and even the 
Lyciaii tombs and other proto-Greek works point 
to a freer use of sculpture, at least in the adorn- 


SCULPTURB ' 

Very different was the feeling of the Romans 
under the Empire during that great period 
beginning, apparently, with the early days of 
Augustus, or even a little before it, and ceasing 
with the Great Plague and the political disturb- 
ances of the last Antonine emperor, - — a period 



Syrian Romanesque, showing much Oriental Influence; 
Lintel over. Doorway, Khareet-el-Beida. 


merit of external walls, than 
anything common in the great 
(lays of Grecian or of Greco- 
Roman art. 

This is true of Greek sculp- 
ture as well ; it is one of the 
earliest in which relief is 
worked freely upon the walls 
of buildings, and here with the 
culmination of Greek archi- 
tecture, on the one hand, and 
of Greek sculpture of the hu- 
man form on the other hand, 
the student finds an almost complete separa- 
tion between that sculpture which is decora- 
tive in the usual sense, and that which has 
for its chief object the telling of a story or 
the expression of a religious or devotional 
purpose. Tlie sculpture of Greek temples 
is divided sharply into the simplest and 
most formal sculpture of mouldings with 
conventionalized leaf-form and of fiat sur- 
faces of rigid antheraion designs in low re- 
lief on the one hand, and on the other 
baud, human subject worked to its highest 
pitch of artistic perfection. The conse- 
quence must have been that the sculpture 
in the jiedinient and even that in the 
metopes of a rich temple could hardly 
have seemed an essential part of the 
structure. Even the resulting use of 

poiytiiiomaUL. pointing woiuu seem to at BuAnwfimm on the Khine. 

have tailed of necessity in uniting the 


of just two centuries. During this period the 
great memorial arches and other monumental 
buildings were adorned with relief sculpture of 
great significance, both as matter of record and 
in the decoration of the buildings. The most 
important instance of this is the Arch of 
Trajan, at ’ Benevento. A comparison of this 
building with those arches which are devoid of 
sculpture seems to show Ikjw completely the 
general scheme of the building was connected 
in the designer's mind with the free use of 
elaborate sculpture. The extreme refinement 
of the Greeks as to all the parts of their archi- 
tecture, their thought about the minutest details 
of curvature and projection, and of proportion 
carried to the smallest subdivisions, was not 
imitated by the Romans, who were content to 
get a fairly happy general result and then to 
glorify the whole with S(ail]')ture sometimes 



thought of the sculpture of incident and repre- 
sentation and the half-arcliitectural, half-sculp- 
turesque forms which we know as anthemions, 
egg and dart mouldings, ivy leaf pattern, mean- 
ders, and rosettes. A building without the 
sculpture of human figure would have been still 
a higlily organized, and in a sense completed, 
temple or portico, and the sculpture would have 
been associated with the same and no greater 
feeling for its necessity than we should feel as to 
the putting up of a group in a modern city park. 
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elaborately painted in bright colours, sometimes 
much less fully adorned in that way. A me- 
morial arch, also, is to be considered rather as 
the base for a great system of sculpture to be 
rested upon its top than as a gateway (see 
Memorial Arch) ; and although these sculptures 
have in every case disappeared, tlie representa- 
tions given on Roman medals are sufficient to 
explain to us the Roman feeling toward them. 
Even in the decline of the Empire, and in the 
complete collapse of the once great power over 
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sculpture possessed by the Bomaii artists, the 
Arch of OonstantiBe is adorned with fragments 
taken from the previous building dedicated to 
Trajan, and they are combined in a new me- 
morial building in a not unsuccessful way. 

Recent discovery and the comparison of frag- 
ments leave no doubt of the existence of a 



Sculpture, Fig. 7: German Romanesque; 12th 
Century; Portrait Effigy; Abbey of Arn- 

STEIN ON THE RhINE. 

highly differentiated non-Greek school of sculp- 
ture, as partly shown by Wickhoff’ (op. cit.). 
Fig. 2 illustrates the kind of leafage character- 
istic of this school, which flourished at least 
from 25 b.c. until the decline of the Empire in 
the second century. In sculpture of human 
subject, the extraordinary draped figures in the 



Sculpture, Fig. 8 : French Gothic Cornice ; 13th 
Century. 


friezes in the Lateran Museum are the best 
examples. In many of the best qualities of 
sculpture this school is unsurpassed. One 
modification of the sculpture of the imperial 
school is that which is found so abundant 
among the stone-built buildings of Syria. There 
is a Greek and also an Oriental influence to be 
found in this, shown especially in Fig. 3, but 
there is also a strongly Roman influence shown 
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by some of the capitals figured under Syria, 
Architecture of. 

The architecture of the far East has always 
depended very largely upon scul|:)tiire(i fbrio, 
which often invades wliat the European world 



Sculpture, Fig. 9: French Gothic Cornice; 

13th CBNTURY^ 

has thought the architectural province proper ; 
and supporting members such as pillars, as well 
as those less essential to tlie building's life, are 
found carved into extremely spirited ami often, 
to our eyes, grotesque forms of (‘ouventionali74ed 
humanity and of imagined beast and bird. The 
rock-cut buildings of India, and the stone-built 
Buddhist and Jaina structures of the same 
peninsula, are distinguished by very extraor- 
dinary abundance of sculpture, an abundance 
which, to the unaccustomed eye, seems disagree- 



able as affording no relief — no reserved s])aces 
to separate part from part of tlie highly wrought 
representative design. This feeling rievei* fails 
to disappear to a great extent as custom 
diminishes the strangeness of the dispositions. 
It is caused, so far as India is concerned, largely 
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"by the absence of any necessity of sheltering 
sculpture from the weather. In a much less 
degree the same shock of strangeness is produced 
when masonry buildings not highly decorated 
are found in the West Indies, standing safely 



Sculftl’rb:, Fig. 11 : French Gothic; Burgun- 
dian School; One Crocket of a Capital. 

without copings and similar devices against the 
ruinous eftect of moisture which Avill freeze 
after percolating the joints and pores of the 
structure. The Indian stonemason, free from 
any such anxiety, and working in a gentle 
climate amid the most generous and ample 
forms of plant and animal, lias developed a 
school of sculpture from which the Western 
wmrld can learn a great (leak whenever it seeks 
new paths. 

Of China we know little ; that country must 
haw* Dossessed an architecture as abundant, as 



Sculpture, Fig. 12: French Gothic; Cathe- 
dral OF Chartres; Base in North Porch. , 

its few remaining or traditionally known monu- 
ments are important and curious (see China, 
Architecture of). In Japan, on the other hand, 
the ancient art lias been wonderfully preserved, 
and this has for us the curious lesson that 
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sculpture, in w^hat we consider perishable 
materials, is practically everlasting if it is cared 
'for.' The temples and palaces of Japan are 
built of wood, and the sculpture is of panels 
carved in relief or often pierced, the carving 
showing on both sides relieved partly against 
fiat background and partly against empty space. 
The climate is not unlike that of the Eastern 
United States, varying, between the climatic 
conditions of Boston and Charleston. The 
carved panels are therefore set wiiere rainwater 






Sculpture, Fig. 14: Canopy of the Bishop’s 

Throne; Ancient Carved Oak Stalls; 

Cathedral of Palermo. 

will not reach them easily, and they are, further- 
more, protected by different a]}pliaiices which 
the extraordinary skill and patient care of the 
Japanese workmen Inwe taught them to use ; 
but the sculptures are from one thousand to 
some six hundred years ohi, and apparently as 
well preserved in all essential particulars as 
could be wished. Indeed, the more elaborately 
protected pieces have suffered the most, as -we 
now see them, because of the gradual peeling 
off of the carefully laid coats of gesso or its 
equivalent. Where lacquer of the true sort 
has been used this ruin has, perhaps, not taken 
place; but highly finished pieces of lacquer- 
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work are generally kept for interiors. More 
recent times in Japan have developed a sys- 
tem of carved and pierced panelling for the 
decoration of buildings other than temples. 
There is also a certain tendency toward the use 
of the admirable pottery of Japan, both glazed 
and ungiazed, in the production of friezes and 
panels of this soi't, and specimens of these exist 
even in our museums, their effectiveness greatly 
diminished by the indoor light and by the dis- 
appearance of their proper surroundings. 

In Europe a long epoch, from the beginning 
of the third to the close of the tenth century 
— eight hundred years — is, indeed, not un- 
marked by the production of important w^orks 
of decorative art, but this decoration seldom 


landscape painting in its later developinent was 
in the nineteenth, is shown first in Italy ; and 
such sculptures as shown in Fig. -I, in their 
mingling of clumsy and imreal iiindciling with 
well-developed effect, are partly fxprc'ssive of a 
vast and widespread teiidi'iiry. At a time 
hardly later, the German sttmecnittta's wtnx^ pro- 
ducing capitals like those shown in Figs. 5 and G, 
and the same spirit shows itself throughout the 
world of Western Europe, the churelies, poreluvs, 
and cloisters of which were often very com- 
pletely wrought into carvings of (‘xpvessional 
value. In all of this there is no (‘Iassi('a,l letil- 
ing at all. The treatment of the hiinian figure 
at this time vvas not more essentially non- 
classical than the treatment of animal and leaf 



ScuLP'rxniE, Fio. 15: Late Itatjan Gothic: close ok the Htit Century; 

Viterbo, Italy. 

takes the form of sculpture in any true sense, 
and still more seldom takes the form of archi- 
tectural sculpture following any natural develop- 
ment. A few buildings have sculptures even 
of considerable size, in which a certain Roman 
Imperial influence, or even an influence from 
the Byzantine empire (at the height of its 
artistic power during the years previous to the 
iconoclastic fury at the beginning of the eighth 
century) survives, as in the church at Oividale 
(see Italy, Architecture of, Part IT.). As 
European society refines and strengthens itself, 
and what are called the Dark Ages become less 
dark, sculpture is the last of the arts to show 
any advance. When, however, it does begin to 
have life, this is not the old life — the sculpture 
is not classical at all. The feeling which was 
as modern a thing in the eleventh century as 
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form (see Fig. 7), 
but it is more 
easy to recognize,; 
and the tendency 
toward portraiture, 
toward i'e(‘ord of 
tlie nature of 
traiture, tliougli 
not including piv- 
eise likenesses, and 
the abundant sup- 
ply of legendary 
detail in tlie form 
of bas-relief, taking 
its most pei’fect de- 
velopment in the 
middle of the thir- 
teentli century, was 
carried on without 
pause or check and 
with constantly de- 
veloping skill, if 
with less artistic 
variety, for two 
hundred and fifty 
years.' , 

The leaf sculp- 
ture of the Gothic 
epoch is famous because nothing like it was ever 
before achieved by man, and because it offends no 
one to see the forms of vegetation treated in a 
conventional manner (see Figs. 8 to 1 J) ; but the 
use of animal form, and even of tlie human 
form, is equally seen and demonstrably as excel- 
lent for its purpose as the use of leavtss and 
flowers. In every case, the sculptors of the day 
were the greatest masters of artistic al)straction 
that we know. Not that the individual nuuit 
of this or that piece of work can exceed tliat of 
Egyptian or even of some Assyrian pieces, but 
that the amount produced was so incredibly 
great, and that this vast amount of delicate art 
was produced at a time when Europe was thinly 
populated, ill governed, and poor beyond any- 
thing that we can now imagine. 

The use of Gothic sculpture by the Italians 
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•SCULPTURE. Fig. IT: PISCINA AND NICHE; EARLY 16th CENTURY; CHURCH OF LA FERTMi BERNARD 


Fif?. 1. Front elevation. Fiff. 2. Section throug’h wall and side elevation of piscina and canopy. Fi^,^ 3. Plan above piscina. 
Pi«r. Plan below piscina showing consoles of base. Figs. 5, 6,7. Small details. Fig. $. Plan above large niche showing the 
open tabernacles set diagonally. 
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scuLPTUEE, Fig. 10: French Renaissance; 
Earliest Period; Tomb of Philippe de 
Comines; about 1510. 
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was never so thoroughly t'oiiihiiied with archi- 
tectural design as in tlic North, but in itseli, 
this sculpture, as it remains to us, is of sur- 
prising beauty. The presence of many and rich 
sculptured details is that which makes attractive 
and even irresistibly charming many a building 
whose constructional merit is sliglit, and whose 
value as a piece of proportion, of compositioii, 
from whatever point of view it is considered, is 
but slight. Figure 15 gives a single instance of 
the way in which figure sculpture is combined 
with leafage and both with the architecture of 
an elaborate fifteenth century portal, and the 
presence of the painting in the tympanum of 
the doorway exemplifies further the combination 
of these representative arts witli the construc- 
tional art of building in the truly characteristic 
Italian way. 

The sculpture of the Renaissance in Italy 
assumed at once entirely new form. The deli- 
cate scrollwork which invests tlie faces (d 
pilasters, the belt courses, and tlu^ encrustt‘d 
panels, is the study of Roman pninttnl originals ; 
and it is evident that the Renaissance builders, 
when they began to build somewhat in the 
Roman taste, iiad ready at hand a school of 
sculpture which had taken form previously (set‘. 
Renaissance). The art of the sculptor took its 
new form before the ‘‘revival of art^’ had its 
say in architecture. It was long indeed Ixdbre 
any serious attempt was made to re])roduce 
Roman forms with any completeness, and a,t no 
time was the secret of Roman decorative scidp- 
ture learned or even guessed, as fiir as their 
works can show it, by the neoelassic architects. 
In the North the Renaissance, beginning nearly 
a century later than in Italy, retains traces of 
the medimval feeling of the builders in sculpture 
as well as in plan and the arrangement of in- 
teriors. Figure 16 shows a piece of work whi<*h 
is certainly not Gothic, and yet which would 
never have existed in its actual form but for tl;io 
influence of the Gothic sculpture. This ten- 
dency is shown curiously in Fig. 17, where the 
delicate arcliitectural carving of a niche and its 
very complex series of canopies is so combined 
with actual representative sculpture that no om^ 
can say where the architectural limit is over- 
passed. Here the forms are entirely neoelassic 
and the details of the sculpture are so equally, 
but the dash and abundant freedom of the whole 
is far enough from anything which classical 
influence would have inspired in the Northern 
mind. It is not until the century is well 
rounded, since the beginning of the classical 
revival in Italy, that anything in the North 
becomes classical in its disposition. Figure 18 
gives one of the earliest instances of such classi - 
cal feeling, for in this, though the action of the 
figures, especially of the S. Martin in the niche, 
is partly mediaeval, the disposition of the archi- 
tectural parts and even the grouping of the 
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figures in the rondels show Southern feeling at 
least — a strong influence from Italy which is, 
at one remove only, a Greco-Eomaii influence. 

The tendency away from truly decorative jjro- 
cesses, which is characteristic of European 
peoples since 1780 or thereabout, shows itself 
ill architect are at a somewhat earlier day. Even 
the buildings of the earlier years of the eigh- 
teenth century show a tendency to very slight 
ainl thill architectural sculp tiire properly so 
called ; decorative enough in the somewhat fan- 
tastic way of the Eococo style, but limited to 
few parts, to low relief, and to tliin and hare 
designs. This was helped out by the me of 
almost free standing statues modelled with ex- 
traorilinary skill for their places on the front or 
interiors of buildings, but these figures have no 
minor sculpture leading up to them, they are 
set upon the buildings as if with the builders of 
Greek temples the eighteenth century artists had 
deciiled that a building had no use for sculpture 
except to hold it up in a favourable point of 
view. Since the. return of prosperity and tran- 
quillity after the Napoleonic wars there has been 
no real progress in the w’ay of architectural 
sculpture. The really surprising work of the 
French sculptors has been almost wholly con- 
fined to the putting up of statues on pedestals, 
on brackets, or in niches. And wdieii a building 
is undertaken in a style such that surface deco- 
ration in scrollwork and patterns can liardly be 
omitted, the copying from ancient wmrk of the 
same style is Inirdly disguised and is never to be 
ignored. The English more than other nations 
have produced sculpture that had newly imagined 
forms combined closely with the building in its 
structure ; but as there is but a comparatively 
feeble school of representative and expressional 
sculpture in England, this excellent work of their 
architectural sculptors has not obtained that 
influence over otlier nations that might well be 
desired. If the French would for a while build 
frankly in the style of their owm Eenaissance, 
accepting the necessity of covering large parts 
of their buildings with delicately wrought sculp- 
ture, great things might ensue ; but the difliculty 
•caused by the very high price of trained manual 
labour in the twentieth century seems likely to 
make that impossible. Something, however, 
may result from the freer use of terra cotta. 

— K S. 
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SCULPTITRE GALLERY. A room espe- 
cially provided for tlie exhibition of sculpture 
(see Gallery, C). It is generally found that 
sculpture is best seen by a well-diftused light, 
as even that modelled under tlie “studio light” 
of the artist’s workroom is handled as if witli a, 
view to being put out of doors, — this being 
traditionally and properly so. Diffused light., 
however, is hard to get by means of a skylight, 
and even tlie light of a iantern or of a clearstory, 
though partaking of the nature of windoAv light, 
comes generally from a jioint too high above tln^ 
piece and falls upon it in too strongly marked a 
beam to show sculpture to the best advantage. 
This applies especially to sculpture in the round ; 
relief sculpture may be fairly well seen in a 
picture gallery of the usual sort unless the relief 
is very high. 

The old halls of the central iiuiseum at Athens, 
plain, bare rooms with windows on one side and 
high up, aftbrd the best ])ossib]e light for tlie 
pieces set near the wall opjiosite tlie windows. 
Similar dispositions are used in the Na]>les 
museum. In some of tlie rooms of tin* ]\hiiii(‘h 
Glyptothek (which see) the same thing is done 
for both sides and with fair success, but tins 
building is so ehiborattdy wrought out with a 
view to its architectural eflect tliat the most was 
not made of its capacity as a sculpture gallery. 
The ideal arrangement seiuns to he to build a 
large and higli room witli windov^s high in the 
wall on the two opposite sides, and to shelter 
the pieces backed against each wall from such 
rays of light as might filter upon them directly 
from above — a thing which can be done by 
simple architectural devices. — E. S. 


SCXJNCHEON. Same as Sconcheon. 
SCUTCHEON. Same as Escutcheon. 



Scutcheon: PrERCKD and Whouoht Iron; c. 
14f50; Beauchamp Chapel, Warwick. 

• SCUTCHING. A method of finely dressing 
stone with a hammer, the head of which is com- 
posed of a bundle of steel points. Also scotch- 
ing. (See Dress, the verb ; Stone Cutting; Stone 
Dressing.) 

SEABROOKE, THOMAS; abbot. 

Elected Feb. 16, 14-50, abbot of the cathedral 
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of Gloucester, England, he began the beautiful 
tower of that chiircli which was finished after his 
death by Eobert Tuliy. Seabrooke repaved the 
choir of his cathedral 

Britton, Cathedral Antiquities, 



SCUTCHKOX OB' ShBUCT IkOX WITH. WROUGT-rT IllON 

DitoF Handle; c. 1480; Ryabsh Ohuhch, 
Kent. 

SEALING. A, Fixing, as a piece of wood 
or iron in a wall, with cement, plaster, or other 
building material, or with melted lead or sulphur ; 
for staples, hinges, etc. 

B. Glosing the chinks, as of a log house, with 
piaster or clay. 

SEAR. Same as Saw Curf. (See Kerf.) 

SEASONING TIMBER. The process of 
drying or hardening timber by removing its 
natural sap by exposure to the sun and air, or 
by placing it in a kiln. Kiln-dried wood is the 
only wood fit for interior finish. 

SEAT. A.. A place of abode, a residence. 
Earely used in inodern times except in combina- 
tion (see the sub-titles) ; though such phrases 
as seat of the Marquis of Blank ” are common 
in England. 

B. Any structure affording a place for a 
person to sit. Especially, ip architectural usage, 
such a structure when much larger than a chair 
or stool, so as to accommodate two or more 
persons ; and commonly fixed. 

C, A bed, surface, or piece of material ar- 
ranged to support any member of a structure ; 
as the bearing of a beam, the foot of a column, 
or the like. 

Country Seat. In Great Britain, a rural 
residence of some importance. The use of the 
term generally implies a complete establishment 
with offices, stables, kennels, and an enclosed 
park in addition to the family house proper. In 
the United States the term is more loosely used 
of any coun try house or villa of some pretensions. 
(See Oluateau ; Villa.) 

Hunting Seat. (See under H.) 

SEATING. A, Seats, in sense of Seat, JB, 
taken collectively ; especially, a quantity of seats 
more or less carefully arranged, as for an audience, 
(See Seating Capacity.) 
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B, Same as Seat, C ; especially the flat bed 
of that part of a sill which is cut with a lug so 
as to leave a horizontal space at each end to 
receive the jamb stone or brick jamb. 

CK The process of securing a proper seat or 
: bearing ; as for the foot of an iron colimiii l:}y 
planing off the bearing surface so tliat evei'y 
point may do its equal share of 'work in sustain- 
ing the superincumbent load. An iron plate or 
shoe arranged to provide against lateral inove- 
nient, and to enlarge the bearing area, is geiierally 
interposed between the foot of the column and 
the foandation piece on which it rests. 

SEATING CAPACITY. The fitness of 
a building or a room to accommodate an audi- 
ence properly placed on benches or chairs, or in 
boxes, stalls, or the like, perhaps also in difier- 
ent divisions, according to the classes of the 
audience. In ordinary calculations, to determine 
the seating capacity of a room, it is customary 
to consider a width from elbo\v to elbow of each 
person's seat and the distance from back to back 
of the chairs or benches ; thus, 2 feet 6 inches 
by o feet is liberal, and a more common arrange- 
ment would allow 2 feet 2 inches of width with 
2 feet 9 inches from back to back of seats. 
If, now, to this space of 6 square feet for each 
person be added the necessary lobbies and the 
like, it may be safe to allow 7|- square feet for 
each person to be accommodated on the floor. 
This, at least, is the way such calculations are 
made. 

When private boxes are to be arranged in a 
theatre the question of seating capacity <iisap- 
pears, as each box is treated as a private room, 
with or without a lobby, and with w^eight given 
to other considerations. 

SEA WALL. A retaining wuall set where 
the land has to be protected against the waves 
of the sea. 

SEBASTIANO DI GIACOMO; of Lu- 
gano ; architect. 

In 1504 Sebastiano undertook the completion 
of the church of S. Giovanni Grisostomo. In 
1505 he contracted to build the choir of the 
church of S. Antonio di Gastello, and in 1507, 
in association with Leopardi (see Leopardi), 
presented a model for the Scuola della Miseri- 
cordia, all in Venice. 

Faoletti, ItinascwientOr Vol. II. 

SEBENICO, GIORGIO DA. (See Orsini, 
Gioi’gio.) 

SECOS. Same as Sekos. 

SECTION. A, The surface or portion ob- 
tained by a cut made through a structure or 
any part of one, in such a manner as to reveal 
its structure and interior detail wiieii the part 
intervening between the cut and the eye of the 
observer is removed. 

B. The delineation of a section as above 
defined. In. general scale drawings, sections 
usually represent cuts made through a structure 
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on vertical planes, in contradistinction to cuts 
made on liorizontai planes, which are Plans. 

SEDILIA. A law-backed seat or bench, 
within the sanctuary, to the south of the altar, 
for the use of the officiating clergyman at the 
Eucharistic celebration ; wide enough not only 
for the celebrant to be seated, but also for the 
deacon and subdeacon. The back is made low 
in order to allow the vestments to hang over, 


SBMPBE ■ 

SEGGIO. ■ In Italian a chair; a seat in 
sense E. 

SEICENTO. ■ Belorigi3:]g to those ^'cars 
numbered from 1600 to 1699; that is, in gen- 
eral, of the seventeenth century. (0(nnpa,re 
Cinque Cento ; Quattro Cento ; Tre Cento.) 

SEKOS. A. In , G-reek archieology, ' the 
sanctuary; a place more or less forbidden to 
the public. The term is sometimes used for 
the whole enclosure of the naos, sometiiiu’s for 
a part of it, this depending upon the opinion 
held by modern scholars as to the usage in the 
case of any temple or sacred enclosure. 

B. By extension, a sanctua.ry, shrine, holy 
place, or reseived eliainber, as in Egyptian 
temples or in early Christian churches. (Also 
written Secos.) 

SELLYNGE, WILLIAM ; prior. 

Prior of Canterbury, England. 
Began the central tower of the 
catiiedral of that city in 1472. 

\Muirton, A)t(jlia Sacni^ Yol L, p. 
145. 

SEMICOLUMN. A coininn 
half engaged in a, wall. (See En- 
gaged Column.) 

" SEMIDOME. A half dome or 
Conch, such as occurs over a semi- 
circular apse. 

SEMINAR ROOM. A room 
for study; especially, in a college 
library, a rtKun provided for the pur- 
suit of a particular line of investiga- 
tion by students, under the direction 
of a professor. 

SEMPER, GOTTFRIED ; archi- 
tect ; b. Nov. 29, 1<S03 ; d. Alay 15, 
1879. 

He went to Paris to study archi- 
tecture, and was later associated 
with Gartner in Munieli and Gaii in 
Cologne. Ill 1830 he visited south- 
ern Italy, Sicily, and Greece, study- 
ing the use of colour in architecture, 
whi(*h he published in Benierktm- 
gen iiber bemalte Arcbiteklvr and 
P(((Htik bed den Alien, (Altona, 
1834). In 1834 he wavS appomted 
professor of arcliitecture in the 
academy at Dresden. Ho built the 
Synagogue in Dresden (1838-1840), 
and the Hoftheater (1838-1841). Otlier build- 
ings in Dresden by Semper are the Gothic 
fountain in the Post-platz (1843-1844), and 
the Villa Eosa (1839). In 1847 he began 
the new museum at Dresden. Semper left 
Dresden during the political disturbances of 
1848-1849 and settled in London, where he 
supported himself as a designer for metal 
work and decoration, and wrote some of his 
smaller essays on art and architecture. In 
1855 he was appointed director of the archi- 
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Seuilia with Piscina; c. 1200; Rushdbn Church, 
Northamptonshire. 


so that the clergymen will not injure them by 
sitting upon them, — 0. G. 

SEPFRID ; bishop. 

Seffrid, second of that name, was bishop of 
Chichester, England, from 1180 to 1204. In 
1186 the church was greatly injured by fire. 
The repairs, which extended through eleven 
years, were so considerable that the church was 
rededicated in 1199. 

Winkle, Cathedral Churches of England and 
Wales. 
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tectiirai section of the Folyteclmische Scliule 
in Zurich, Switzerland. In Zurich he built 
the Poiytechiiicum (1858), the observatory 
(1861), the city hospital, and other buildings. 
He built also the Rathhaus in Winterthur. 
During this period he wrote his important work, 
Der Stil (2d ed. Munich, 1878-1879, 2 vols., 
8vo). In 1871 Semper was made architect of 
the new Museums and the Hof burgt heater in 
Vienna. He made the plans for these build- 
ings, wliieh were, however, executed by Baron 
von Hasenaiier (see Hasenauer), wdio changed 
them considerably. The exterior of the . two 
museums is probably much as Semper designed 
them. 


building decorated with many statues and 
divided into seven aisles by rows of columns, 
wdth rostra for public orations, booths for shops, 
etc. Its remains lie under the Palazzo di 
Venezia, and thence nortliw-ard for 1100 feet. 
(Also Smpta.) 

SEPTIZONIUM. A building in Rome 
built by Septimius Severus, and knowm to form 
that part of the imperial palace on the Palatine 
Hill wdiicli rose above the Forum at its north- 
western extremity. The word “ septizonium ” 
indicates a building with seven bands, but there 
is no evidence that there were really seven 
orders of columns, one above another, as is often 
assumed. The earliest modern records of the 






Sedilia: c. 1250; Uffixgton Chuech, Berkshire. 


Sommer, G-ott fried Semper in Zeit-- 
sdirift fur Bauiof^seji, Vol. g(), x>p. 305- 
402 ;* Die Sohm Sempers; Die IC K, 
Ilnfinuseen in Wien; Farrow, The 
Mecent Development of Vienna ; Har- 
vey, SempeVs Theory of Evolution in 
Architecture, 

SENATE CHAMBER. A hall 
for the accommodation of a legislative 
body; specifically, in the United 
States, a hail for the sittings of the 
higher branch of a legislature. (See 
Legislature, House of.) 

SENATE HOUSE. A building 
in which a legislature holds its ses- 
sions. (See Senate Chamber ; also, 
for the Roman Senate, Curia and fol- 
lowing titles.) 

SENAULT, GUILLAUME; ar- 

cliitect. 

City architect {inaltre cVamwe) of 
the city of Rouen, France. March 1 2, 

1500, he took part in the deliberations 
eoncerning the construction of the 
Pont Notre Dame in Paris. He 
appears for the first time in the records of 
the chateau of Gaillon, near Rouen, in 1502, 
and \vorked on that building until December, 
1507. The part of the chateau called the 

Grant Maisoii” wiiich he built is still in ex- 
istence without its decoration. In 1506 he 
was consulted concerning the construction of the 
Tour de Beurre at tlie cathedral of Rouen. 

Deville, Coinpte.fi de GaiUon ; Bevue des ArcM- 
tecte.fi de la Gathklrale de Bouen. 

SENS, WILLIAM OF. (See William of 

Sens.) 

SEPARATOR. In iron framing, a small 
casting placed between two beams which are 
connected by bolts passing through the casting 
to maintain them at a fixed distance apart. 

— W. R. H. 

SEPTA. (Latin, Septum; an enclosxxre or 
bounding wall.) A large enclosed and covered 
area or porticus, serving for a bazaar, or ex- 
change; especially, the Septa Julia near the 
Uainpus Martins, which xvas a magnificent 
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building are drawings by sixteenth century 
artists, and these show only three superimposed 
orders. The building was wholly destroyed in 
1588-1589. — (LaiicianL) 

SEPTUM. (See Septa.) 

SEPULCHRAL. Having to do with a 
tomb or other burial place, or with a cenotaph. 

SEPULCHRAL ARCHITECTURE. That 
whose purpose is to give magnificence or beauty 
to tombs upon ’which large sums are to be ex- 
pended, and to give fitness and good taste to 
the smallest tombs, and, by extension, to head- 
stones or slabs. Some ai'chitectural styles have 
been especially rich in splendid tombs, but ac- 
cording as these are independent structures 
standing in the open and visible from all sides, 
or as they are placed within large buildings such 
as churches, do they assume, in the one case, an 
efi'ect of ponderous solidity, of wdiich much the 
most striking example is given by the pyramids 
of Egypt, and, in the other case, do they appear 
rather as decorative appendages most commonly 
attached to the inner face of the wall, and more 
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rarely standing free upon the payement. The 
largest and most sumptuous sepulchral moiiu- 
Bients are rarely spoken of as tombs. Thus, 
neither the pyramids, nor the Taj Mahal, nor 
the wonderful huildiiigs erected in memory of 
the Mohammedan rulers in northern India (see 
India, Architecture of, and Moslem Architec- 
ture), nor the Mausoleum at Halicarnassus are 
generally called tombs, and the memorial church 
built essentially for the purpose of covering a 
monument or several monuments, such as the 
church of Brou at Bourg-en-Bresse in south- 
eastern France, could not properly be considered 
a tomb. All these buildiugs, however, come 
under the bead of sepulchral architecture, and 
it will be noted by a comparison of their de- 
signs with the other buildings of their times, 
that no peculiar manner of building or of deco- 
rative treatment, nor even of sculpture and 
inlaid detail, has ever been appropriated to se- 
pulchral as distinguished from ecclesiastical or 
civic architecture. In fact, sepulchral architec- 
ture on a large scale, and treated with great 
splendour, can only ditfer from other buildings 
of the same epoch in tJie comparative freedom 
of its plan and arrangement. As its chief ob- 
ject is splendour, and as it rarely needs to be 
appropriated to practical uses in any Avay, there 
is, on the one hand, a great freedom allowed the 
designer, which, if he is very able, and is of an 
epoch of growth and of intelligence, may result 
in a building of great magnificence. On the 
other hand, there is no suggestion in the plan 
itself, the result of which may well be, especially 
in times not of the most prosperous and vigour- 
o\is artistic life, that the designer will be de- 
prived of that suggestion which the necessary 
plan and structure of the building afford, and 
will produce a meaningless work. It is from 
this reason that modern large tombs and other 
memorial buildings are seldom of much artistic 
interest. — R. S. 

SEPULCHRE. A. A tomb ; a cave or 
structure for purjyoses of interment. 

B, A receptacle for relics, especially, in a 
Christian altar. 

0, Same as Easter Sepulchre, below. 

Easter Sepulchre. A shallow arched recess 
or niche in the north side of the chancel, for the 
reception of the sacred elements between their 
consecration on Maundy Thursday and the 
Easter High Mass. 

Holy Sepxdchre. The sepulchre in which 
the body of Christ lay between his burial and 
resurrection. Its supposed site is marked by a 
churdi at Jerusalem. 

SEPULCHRE LIGHT. A special lamp 
suspended in the Holy Sepulchre, and in all 
churches built to recall that sacred place. 

SERAGLIO. A. An enclosed or protected 
place ; hence, a Harem. 

B. A palace ; The Seraglio, used 
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proper name, the great palace at Coristanti- 
nopie. 

Several different etymologies are gi^"e^, and 
this term, as well as Serai and Serail, is used 
indifferently in many senses. Sir Richard Bur- 
ton, deriving the word from the Portuguese cer- 
rar, writes it Serraglio. 

SERAI ; SERAIL. Same as Seriiglio in both 
senses. In sense M it has been ap|)lied to a 
Caravanserai or Khan. 

SERDAB. A small chamber connected with 
an ancient Egyptian tomb. (See Mastaba.) 

SBRLIO, ' SEBASTIANO ; architect and 
writer on architecture ; b. Sept. 6, 1475 (at 
Bologna, Italy) ; d. before 1555 (at Fontaine- 
bleau, France). 

The date of Serlio’s birth is established by the 
records of the cliurch of Toinmaso delhi Bi’aina 
in Bologna. About 1515 lie went to Rome and 
was intimately associated with Baldassare 
Pcrimzi (see Peruzzi), wlio, at his death in 
1536, hequeatlied to him his notes and draw- 
ings, whi(‘h were afterward used by Serlio in 
the composition of his liooks. He scauns to 
have gone to Venice about 1532. He uieasunal 
the ancient monuments of Verona, and was the 
first to draw the ruins at Pola in Istria. In 
1541 he was established in France by Francis 1. 
as consulting architect at Fontainebleau. IS' ei- 
ther in Italy nor in France is there any build- 
ing of importance which can with certainty be 
ascribed to him. — (Mirntz, llenaimancef \ol. 
IIL, p. 298.) 

Serlio commenced the publication of his 
works with the fourth book, entitled, liegole 
generaU di Arcliiteitura cU Sebustkvuo Ber- 
lio Bolognese^ sobm le cinque 7naniere degli 
edifici . . . Venezia, 15S7, The third book 
appeared next with the title, II terzo libro di 
Sebastkmo Bolognese nel quale si Jignra/no e 
si descrivono le anticliitb di Roma . . . Vene> 
zia, The first book followed ; Le pre- 

mier livre Architecture de Bdjastien Berlio' 
Boloqnois, mis en lanque fram^aise par Jehan 
Alartin . , . L545, Parii The second liook 
was published with the first, Le Second Here 
de Fersj)ectim de SiLasfien Serlio Bolognois, 
mis en langue fran<;aise par Jehan Martin. 
The fifth book was published next : Quin to U- 
bro di Architettura di Sebasthuio Serlio 7 iel 
quale sit rattadi diverse Jorme di Tempj . . , 
h Paris, 1547- The sixth boolc was pubiislusd 
at Lyons: Extra ordinario libro di Architet- 
tura di Sebastumo Serlio . . . trenfa porte dl 
ope7*a Rvsticamistacon, diversi ordini . . . in 
Liorie, 1651. The seventh book was bought 
by Strada the Antiquary, and was publisiied 
after Serlio’s death : Jl settimo libro d^Archb 
tettnra di Sebasiiano Serlio Bolognese, nel 
quale si tratta di molti accidentf, etc., . . . 
Francofurti ad Moemim, 1676. An eighth 
book, on military architecture, was also bought 
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by Strada with Seriio’s collection of drainings, 
blit appears not to have been published. The 
first complete editions of his works was printed 
at Yeiiice in 1584. (See Scamozzi, Giovanni 
Domenico.) 

Ciiarv(?t, SehitMU'ii Serlio ; L^on Palustre, La 
Ef'/iaissaure ('h, France ; Miintz, Eenaissance ; 
A:u!>riui, EhHjio di Eebastiano Serlio ; Fromis, 
Ingegnerie SiiriUore mUUari Bolognesi ; Redten- 
baclier, ArchiteMiir der ItalienmSien lienaismnce ; 
De Laborde, Comptes des Bdtiments du Boy. 

SERPENTINE. An altered rock consisting 
essentially of a hydrous silicate of magnesia. 
Used to some extent for building purposes and 
the finer grades as marbles. (See Yerdantique 
Marble, luifler Marble.)' — G. P. M. 

SERVANDONI, JEAN NICOLAS ; archi- 
tect and painter ; b. May 22, 1 695 (at Florence) ; 
d. Jan. 19, 1766 (at Paris). 

Servandoni studied painting under Penini and 
architecture under Giovanni Rossi, and later was 
established in Paris as director of decorations at 
the opera. In 1732 he won the first prize in 
the cooipetition for the construction of the 
facade of the church of S. Siilpice in Paris. 
(See MacLaurin and Chalgrin.) At S. Siilpice 
also he built the organ loft and decorated the 
chapel of the Yirgiii. In 1742 he built the 
great altar of the cathedral of Sens (Yonne, 
France), and in 1745 that of the cathedral of 
Reims, and about the same time that of the 
church of the Ghartreux at Lyons. In 1752 he 
took part in the competition for the creation of 
the Place Louis XY., now Place de la Concorde, 
in Paris (see Gabriel, J. A.). In 1755 Servan- 
doni was made court architect of King Augustus 
at Dresden, Saxony, He built the great stair- 
case of the new palace at Madrid, Spain, and 
was employed at Brussels. Servandoni was 
especially successful in organizing fetes, proces- 
sions, and the like. 

Cliermevieres, Servandoni in Bevue des Arts de- 
coratifs; Mariette, Abecedario ; Lance, Diction- 
naire. 

SERVANTS’ HALL A room where the 
servants of an establishment take their meals 
and may meet socially. 

SERVICE PIPE. The pipe by means of 
which water, gas, steam, or other fluid is carried 
from a street main into a building. (Bee Water 
Supply.) — Mb P. G. 

SERVICE ROOM. A room used for the 
service of the table, usually in immediate con- 
nection with a dining room, as in a large house. 
Galled also sideboard room. It should be easy 
of access from the diningroom and from the 
kitchen, and is commonly fitted up with closets 
or dressers for crockery, glass, table linen, etc., 
and with tables for carving, and also for the 
adorning and arranging of dishes. In the 
United States, the room used in this way is 
generally called Butler’s Pantry. 

SERVING ROOM. Same as Service Room. 
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SET (v. t.). To set in position, as stones in a 

wall. 

SET (v. i. ). To become hardened or perm,a- 
neiitly fixed, as plaster. 

SET. The form assumed by any piece of 
material or simple structure when it has yielded 
to pressure so as to liave lost in part its original 
form. Commonly used only in the sense of 
Permanent Set (which see below'). 

Permanent Set. The peniianent form as- 
sumed by a piece of material whose elasticity 
has been overcome by long- continued pressure 
or by a simple structure, as a truss or built beam 
under the same conditions. 

SET-OPP. SameasOfiset. 

SET SQUARE. A draughtsman’s tool, used 
with a T square, for drawung lines at right angies. 
(See Triangle.) 

SETT. Same as Set (n.). 

SETTIGNANO, DESIDERIO DA. (See 
Desiderio da Settignano.) 

SETTING COAT. The second or third 
coat, Le., generally the final coat, in painting. 

SETTING-OUT. The work of correctly 
locating a building upon the site which it is 
to occupy, according to the actual shape and 
dimensions of its ground plan, or of laying out 
any part of the work on a building. 

SETTING-OUT ROD. (See Rod.) 

SETTLE. A. A seat or bench; speeb 
fically, a wooden bench with high back and 
arms for two or more people, placed near the 
chimney or at the foot of a bed, and often pro- 
vided wdth a chest or eofler undemeath. 

B. A part of a platform lower than another 
part, as one of the successive stages of ascent 
to the great altar of the Jewish Temple. 

SETTLEMENT. A gradual sinking of any 
part of a building, wdiether by the yielding of 
the foundation, the rotting of timber, or other 
imperfection. (See Leaning Tow’er.) 

SETTLING. Same as Settlement. 

SETT- OFF. Same as Set-off (see Offset). 

SBVERIT. One bay of a vaulted structure, 
that is, the space within twm of the principal 
arches (see Transverse Arch, under Arch, and 
Arc Doubleau), The term is evidently derived 
from the Latin dborinm, wiiich term, from its 
original meaning of a covered recepdacle, took 
first tlie significance of a rounded cano])y (sc‘e 
Giborium), then of a (covered vessel or closet to 
hold the Host (see Ciborio), and also of a dome- 
shaped structure of any kind, wiienee comes tlie 
present meaning of a compartment of vaulting, 
whether dome-shaped or not. (AVritten also 
cibory and civery.) 

SEWER. A conduit of brickwork, or a 
vitrified cement or iron pipe channel, intended 
for the removal of the liquid or semiliquid 
wastes from habitations, including in some 
cases the rain water falling upon roofs, yards, 
areas, and courts. We may. distinguish street 
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sewers and house sewers, the former being laid 
in tiie public streets, and intended for all the 
houses and lots composing a city block or 
blocks, the latter being tlie lateral branches for 
each building. The New York Building De- 
partment defines the house seW'Cr as ‘‘ that part 
of tlie iiiaiii sewer of a building extending from 
a point two feet outside of the outer face of the 
outer front vault or area wall to its connection 
with a public or private sewer or cesspool.” 
(See House Drainage.) — W. P. Gr. 

SEWERAGE. A system of sewers for vil- 
lages, cities, and towns. Where sewers receive 
household wastes only, the system is called a 
“separate system,” and where rainfall and sew- 
age are removed in the same channels the system 
is called the “combined system.” — W. P. G. 

SEWER GAS. More properly Sewer Air. 
The contaminated air of sewers, house drains, 
soil, waste, and vent pipes. It is a mechanical, 
ever- varying mixture witli ‘'common air of a 
number, of gases due to the decomposition of 
animal and vegetable matter, such as carbonic 
dioxide, carbonic oxi<Ie, ammonia, carbonate and 
sulphide cjf ammonia, sulphuretted hydrogen, 
ami marsh gas. Sewer air also contains organic 
vapours, and some microscopic germs or bacteria. 

— W. P. G. 

SEXPOIL. (See Foil.) 

SGRAFFITO. The scratching or scoring 
of a surface, as of fresh plaster, with a point to 
produce decorative efiects. Sometimes, in plas- 
ter work or pottery, the scoring is done so as to 
reveal a surface of different colour beneath. The 
process is sometimes carried far, even to the dec- 
oration of large \vall surfaces. (See Graffito.) 

SHACK. A I'ude hut erected for camping. 
Also applied to more substantial though still 
rude structures of logs, boards, or even stone, 
frequently roofed with earth. — P. S. D. 

SHADE. Same as Blind (n.), ib 

SHADES AND SHADOWS. That branch 
of descriptive geometry whidi has to do with 
the laying out and representation, on a drawing 
of any object, of the shadows and the resulting 
shades formed by or on the object ; the position 
of the source of light being assumed at pleas- 
ure. 

When an opaque object is exposed to the 
sunlight, a portion of its surface is illuminated, 
and is said to be in light. The portion turned 
away from the light is dark, and is said to be 
in shade. The line upon the surface which sep- 
arates the light side from the dark side is called 
the line of shade. 

The dark space beyond, from which the light 
is cut off, is called the object’s shadow in space, 
or invisible shadow. The invisible shadow of a 
solid or of a plane figure is taken as a prism or 
cylinder ; of a right line, a plane ; and of a 
curved line, a cylindrical surface. The invisible 
shadow of a point is a right line, a line of 
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shadow which has the same direction as the 
rays of light. 

If a second solid object inter(*opts tliis shadow 
in space, a portion of its is darkeiu'd. 

This is called the cast shadow or visibh; shadow. 
The cast shadow of a solid object, or of a. sur- 
face cast upon a suiTae(‘, is a surface; of a, liiie, 
a line; of a point, a point. If tlie suria(*e that 
receives the shadow is a plane, then tlu^ (*ast 
shadow, if a right line, is a right line, iK‘ing the 
line of intersection of two planes. No surfaiH' 
which is in shade or in shadow can ixaieive a 
cast sha<low. 

The shadow cast by one object upon tlie sur- 
face of another is its projection upon that sur- 
face, the rays of light being the projectors 
(see Projection). When the source of liglit is 
at a finite distance, the shadow is a radial pro- 
jection, or perspective (see Perspective). When 
it is at an infinite distance, the sliadow is a 
parallel projection. Shadows cast by tlie sun 
are, practically, parallel projections ; ail others 
are radial projections. 

It is obvious that the line of sha<Ie u|)on the 
surface of an object dotin’inines the shape of its 
shadow in space, which is bounded by tin* in- 
visible shadow of the line of shade ; and also 
the shape of the cast shadow, whiith is houmUHl 
by the visible shadow of the line of shade. 1’o 
find the cast shadow of a body it is suificicmt, 
therefore, first to find its line of shade, and 
then to find tlie shadow of this line. 

The rays of light are commonly assumed to 
be parallel, as if coming from the sun, and 
their direction to be such that they make the 
same angles with the planes of projections that 
the diagonal of a cube makes with its sides 
(35° 15' 50"). The projections of such rays 
upon the jilanes of projection are at 45° with 
the ground line. The advantage of this is that 
where one portion of an object [irojects in front 
of another portion, the width of the shadow 
shows exactly the amount of projection, thus 
giving information as to the third dimension. 

The shadow of a point upon either plane of 
projection is found by drawing the projc(*tions 
of its line of invisible shadow and fimiing the 
point where it pierces that plane. The shadow 
of a lino is found l>y determining the sluuUuv of 
a sufficient number of points in it. For the 
shadow of a right line cast upon a plane surfac(', 
it is sufficient to find the shadows of its terminal 
points. The shadow will be the right line that 
connects them. 

The shadow of a surface is bounded by tlie 
shadow of the line that encloses it, and that of 
a solid by the shadow of its shade-line. When 
the solid is bounded by planes, the shade line is 
made up of right lines, and its shadow is easily 
found. When the solid is bounded by curvcil 
surfaces, a special device is used to find the line 
of shade and its shadow. Auxiliary planes are 
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passed through the object, parallel to the direc- 
tion of the light and perpendicular to the hori- 
zontal plane of projection. Each of these planes 
cuts the horizontal plane in a line at 45° and 
cuts the vertical plane in a vertical line. The 
section of the object itself is an oval, or other 
closed figure, set edgewise to the light. The 
sliadow in space of this section is a plane figure 
lying wholly in the auxiliary plane, and bounded 
by the lines of invisible shadow cast by the 
extreme points of the section, those, namely, at 
which the rays are tangent to the section. 
These are two points in the required shade-line 
upon the surface of the object. 

The projections of these two tangent rays, in 
the vertical plane of projection, are lines at 45°, 
tangent to the projection of the section. The 
cast shadow of the section lies wholly in the 
vertical line in which the auxiliary plane cuts 
the vertical plane of projection, and occupies 
so much of this line as is included between 
tliese two rays. The points in which they pierce 
thisS plane are two points in the cast shadow of 
tlie shade-line. 

The shadow cast upon the horizontal plane 
of pT’ojectioiis may be found in the same way, 
and the auxiliary planes taken parallel to the 
rays of light may, if more convenient, be taken 
normal to the vertical plane instead of to the 
horizontal one. 

When the shadow cast by an object falls, not 
upon one of the planes of projection, but upon 
another object, each auxiliary plane is made to 
cut tliem both. As both sections lie in the 
same vertical plane, and stand edgewise to the 
light, the shadow of the first will fall exactly 
upon the edge of the second, and the vsliadow 
cast by the two extreme points in the shade- 
line of the first object will give the extreme 
points of the shadow cast by it upon the sec- 
ond. All four points can be determined in the 
vertical plane of projection, by drawing tangent 
rays at 45° from the projection of the first 
section to that of the second. If the object is 
of such shape tlnit one part of it throws a 
shadow upon another part, the two parts are 
treated as separate objects. 

When a right line and a cylindrical surface 
are 1 ) 0 th parallel to one plane of projection, and 
one is normal and the other is parallel to the 
plane, the projection, upon the first plane, 
of tlie shadow east by the line upon the cylin- 
drical surface is a true section of that surface. 

When a right line is normal to either plane 
of projection, the projection of its shadow on 
plane is a right line at 45°, irrespective of 
form of the surfiice upon which it falls. 

In the case of curves, mouldings, rings, etc., 
it is convenient to use auxiliary plans perpen- 
dicular to the one plane, and at 45° to the 
other, and either by the use of a supplementary 
plane of projection, or by the process of revo- 


lution (see Projection) to find the true sections 
made by each of these planes. The tangent 
rays which determine these planes of shade and 
shadow are drawn upon these sections at an 
angle of 35° 15^ 50'^ 

In architecture the objects are for the most 
part made up of parallelopipeds, cylinders, 
cones, and spheres, and their shadows are mostly 
cast upon plane surfaces, parallel to the planes 
of projection. The shapes of their shadows 
present, accordingly, but little variety, and can 
easily be learned by heart, so that they can be 
drawn from memory. — F. B. Sheeman. 

SHAFT. A. An upright object, high and 
comparatively small in horizontal dimensions. 
The term is applied to \ 

a building, as when a / 

tower is said to' be a 
plain sliaft ; to an archi- wf 

tectural member, as when 
a high building is said to IBPm 

present a more elaborate \%M WraMy 

basement and a less \|® 

adorned shaft above ; or 
to a single stone, an obe- 
lisk, menhir, cathstoiie, 
or the like. Even a 
classical column like 
“Pompey’s Pillar, made 
up of capital, shaft, and 
base, is called in popular 
writing tall shaft.” I 

In modern usage, often, 
a straight enclosed space, XV® 

as ' a well extendiiig , ' ■ 

through the height of a 
building, or through sev- 
eral stories, for the pas- 
sage of an elevator, to 
give light to interior 1 /^| 

rooms, or the like. 

Commonly, in combina- . , . 1 j/yMm 

tion, as elevator shaft; 

light shaft. mjMM 

JB. Specifically, the : , 
principal part of a col- . 
umn ; that which makes C— 

up from two thirds to 
nine tenths of its height, il j | lijli 

and which is compara- I'- IJLI ||,i 

tively simple and uniform 
in treatment from end to 
end. The shaft of an 

Egyptian column was J L 

often diminished in size 

at the bottom, like the J..ODDODDOOOf^ 

under side of a cup, and 

set without a base ; then I 

tapering to the neek. shaft of Double 
In Mycenman art the Fusiform Shape, 

shaft was often smallest 
at bottom, increasing Belem, Portugal. 
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SHAEPB ■ 

■as of a Gotliic or Koinaiiesque portal. Lc3ss 
often a single coliiirin, set at the angle between 
the jamb and the hice of the wall. 

Midwall Shaft. ' (See Mid wall Golumig un- 
der Column.) 

SHAFTED IMPOST. In nuMliteval archi- 
tecture, an arinngeinent of shafts, ^\Tought in 
the mass of a pier oi\ianib, so that (‘oiTcspond- 
ing groupings of arehivoJt snouldiiigs may start 
from their caps at tlie impost lint‘. 

SHAFTING. In Uledi^e^'tll arehiteeture, 
the system of grouping shafts in a clustered 
pier, or in the jamb of an a])ertnre. 

SHAFT RING. In niedimval architecdure, 
a moulded band encircling a, shaft ; common in 
early English work. (See Anmdated.) 

SHAKE (L). A rough split shingle about 
3 feet long, usually of ash. Used on the roofs 
of log cabins, especially in New York. — F. S. 1). 

SHAKE (II.). A crack due to natural 
causes, occurring in the interior of a tree or log. 
The term is cornmonly but erroiieous]}^ used 
also as synonymous with check. 

Cup Shake. One occurring between tw'o 
annual rings. 

Heart Shake ; Star Shake, One radiating 
from the centre of the trunk. 

SHALE. A fine-grained, tliinly l)edded 
arenaceous roclv, — G. P. M. 

SHAMBLES. ■ A , slaugliter ' house ; 1:)y 
extension, tlie stalls on or in wdiicli buttdiers 
expose meat for sale. 

SHANK (L). One of the plain spaces 
between the channels of a triglyph in a Uoric 
friejse. Called /enior hy Vitruvius. 

SHANK (IL). The shaft of a column ; 
obsolete. — (C. I).) 


SHAFT 

in size upward by an even taper ; and this 
form, though often spoken of as wdiimsicai and 
sxme to be abandoned, has its prototype in the 
trunks of certain palm trees, which, when used 


Mibwall Shaft : Window in Church of 
Gernrodk, Germany. 

as veranda posts and the like, are of very 
happy effect. The shafts of Doric columns of 
the sixth century b.c. are about six times as 
high as they are in gi'eatest diameter; and these 
have an entasis showing a very visible curve, 

(For the shafts of the developed Grecian and 
Greco-Eoman columns, see those terms, 
and references under them.) In the 8^ 
earlier Middle Ages, classical columns 
■were so often taken for the new build- 
ings, that their forms were inevitably 
copied in new work ; but the result of 
Eomanesque work, in making common 
the semi-cylindrical buttress piers within 
and without brought in a change, and tree 
columns also were made cylindrical, with- 
out taper or swell. This custom pre-,; I 

vailed without change throughout the |||t^ 
epoch of Gothic architecture; H 

only replaced, not modified, by the rein- | 
troduction of classical forms in the tit- 
teenth and sixteenth centuries. — - R. B. 

(For the proportions of neoclassic archi- 
tecture determined by the diameter of the 
shaft, see Intercolumniation ; also Coluin- 
nar Architecture and references.) Mibwalu Shaft 

Angle Shaft. (Bee under A.) 

Elevator Shaft. (See Shaft above, defini- 
tion, A.) 

Jamb Shaft. 


Abbey of Munstbrmaifelb,^ Ehenish 
Prussia. 

SHANTY*. A hut; a small temporary 
building of a rough character, 

SHARPE, EDMUND, M. A., P. R, I. B. A. ; 
architect; b. Oct. 31, 1809; d. May 8, 1877. 


One of several slender col- 
umns, serving for the adornment of a deep jamb, 
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Received tlie degree of B. A. at S. John’s 
Coilegej Cambri«lge, in 1833, and M. A. in 
1830. In 1832 he was elected travelling 
Bachelor of Arts for the University, and spent 
three yeans in the study of architecture in 
France and Germany. He became a pupil of 
John Rickman (see Rickman), and in 1836 
establisheii hirnself at Lancaster, England. He 
wa,s a profmind student of mediaeval architec- 
ture, and published many important works on 
that subject : Ajxlutectural Parallels (1848, 
1 vol. folio with supplement) ; Decorated Win- 
doics (1 vol. 8vo, 1849); Tlie Seven Periods 
of English Architectn.re (1 vol. 4to, 1851), 
and numerous articles in architectural 
periodicals. 

Stephen-Lee, Dictionary of National Biog- 
raphy. 

SHAW, HENR-Y, F. S. A. ; architectural 
draftsman ; b. July 4, 1800 ; d. June 12, 1873. 

■■ Employed by John Britton (see Britton) to 
illustrate his Cathedral Antiquities of Great 
Britain^ making especially the plates for Wells 
and Gloucester, He published Dresses arid 
Decorations of the Middle Ages (1843, 2 
vols.) ; Decorative Arts of the. Middle Ages 
(1851, 4to) ; Details of Elizabethan Architec- 
ture (1839, 4to) ; Encydopmlia of Ornarnent 
(1842, folio); Specimens of Ancient Furni- 
ture (1836, 4to). 

Eedgrave, Dictionary of Artists; Avery Archi- 
tectural Library^ Catalogue. 

SHEALING. Same as Sheiling. 

SHEARING FORCE ; SHEARING 
LOAD. Same as Shearing Weight. 

SHEARING STRENGTH. (See Strength 
of Materials.) 

SHEARING WEIGHT. That kind 
of breaking weight or force which acts 
by shearing; i.e. by pushing one portion 
of a member or material past the adjoin- 
ing part, as by a pair of shears. (See 
Strength of Materials.) 

SHEATHING. In carpentry, a cov- 
ering or lining to conceal a rough surface 
or to cover a timber frame. In general, 
any material, such as tin, copper, slate, 
tiles, etc., prepared for application to a 
structure, as covering. 

SHEATHING BOARD, A hoard 
prepared for sheathing purposes, often 
with tongue and groove for jointing. 

SHEATHING PAPER. A coarse 
paper specially prepared in various grades 
and laid with a lap under clapboards, 
shingles, slates, etc., to exclude weather, 
or between the upper and under flooring, 
for deafening. When made with asbestos 
or with magneso-calcite it is used for 
fireproofing. 


: ■ SHINTO ■ 

SHED. A roofed structure, usually open 
on one or more sides, for storage and for shel- 
ter of workmen and material ; especially one 
with a lean-to roof. 

SHED LINE. The siiminit line of high 
ground, as being that at which the watershed 
begins ; hence the ridge of a roof. 

SHED ROOF. Same as Penthouse, Def. A. 

SHEETING; SHEET PILING, (See Ex- 
cavation ; Pile.) 

SHEILING. A hut for temporary shelter. 
Especially, a rough shelter for shepherds and 
sheep in Scotland. (Also Shea ling.) 

SHELF. Any ledge, wide or narrow, made 
of a board or other tliin material, set edgewise 
and horizontally, lor supporting small objects ; 
as in closets for house linen, china, glass, etc. 
In general, a fiat ledge, wherever or however 
occurring. 

SHIM’; -ING. A piece of W'ood or thin 
iron used sometimes to raise a part to the 
proper level, sometimes to fill up a bad joint. 

SHINGLE. Originally, a thin parallelo- 
gram of wo(jd. (in the United States generally 
G inches by 18 to 24 inches), split and shaved, 
and more recently sawn, thicker at one end 
than the other ; used for covering sides or roofs 
of houses, about 4 or 5 inches of its length 
being exposed. Shingles are now sometimes 
made of metal in the form of tiles. 

SHINGLE-ROOFED. Roofed with shin- 
gles. 

SHINTO ; SHINTOO. The moral code 
or system of Japan. Shinto shrines are plain 
wooden structures, without images, thatched, 
and approached by passing under one or more 
torii, or porches composed of two" posts bearing 
one or more cross beams, generally carved. 
The latter are accepted as symbols of Shinto. 



Shbathinu, Diagonal and Vertical, as with Rough 
Boards on a Frame of Studs and Ties ; the scheme 
SHOWN IS German. 
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SHIPPBN ; SHIPFON. ■ , In local British 
usage, a stable for cattle. 

SHOE. A piece of stone, timber, or, more 
commonly, of iron, shaped to receive the lower 
end of any member ; either to protect the end, 
as in the case of a pile which is to be driven 
into hard ground, or to secure the member at 
its junction with another. In this case, com- 
monly adapted to prevent the penetration or 
rupture of one member by the other, as in the 
case of a plate under the end of a post or under 
the nut of a tie rod. 

SHOOT (n.). A. The thrust of an arch. 

B. Same as Chute. 

SHOOT (v.). In carpentry, to dress an 
edge; especially to trim two adjoining edges 
with great CEire, so as to make a close joint. 
(Compare List, v.) 

SHOOTING BOARD. A. A slab of 
wood or metal used by carpenters, and pro- 
vided -with a device for holding an object while 
it is being shaped for use. 

B, An inclined board fitted to slide material 
from one level to another. 

SHOOTING BOX. A building intended 
as a dwelling for persons engaged in the pur- 
suit of deer, wild birds, or the like. The term 
includes the iiece>ssary outbuildings. (See 
Hunting Box.) 

SHOOTING GALLERY. A long room 
with a target at one end, arranged for practice 
with firearms. 

SHOP. A, A place where goods are 
offered for sale; in this sense, employed in 
Great Britain for large and elegant as well 
as small establishments; rare in the United 
States, but perhaps increasing in frequency in 
the Eastern cities. In the British colonies the 
tendency seems to be, as in the United States, 
toward the use of the word Store. The term 
Shop Front is in common use in America for the 
glass door, show windows, etc., of what is other- 
wise called a store. This has become an im- 
portant part of street architecture in modern 
cities, although it cannot be thought to have 
been treated successfully except in a very few 
cases. The interior and exterior of modern 
shops are often costly and treated with a good 
deal of architectural pretension, but the condi- 
tions are against the introduction of anything 
of permanent value into tlie constructive archi- 
tecture or the added decoration. 

B. A place in which work is done ; usually 
distinguished from a factory by the smaller 
number of workmen employed or the less 
extensive use of machinery. Thus, a carpenter 
shop is supposed to be a place where much 
work is done by band or by the aid of the sim- 
plest machines. In this sense, often used in 
combination, as machine shop, workshop, repair 
shop, and the like. 

O. By extension of the usage B, the work- 
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men' employed in a shop, including foreman 
and master; as when a certain establishment is 
spoken of, or a principal is said to have estab- 
lished an excellent shop. 

SHOP FRONT. . That ])ortiun of the front 
of a huildiiig which is especiidiy arnuiged to 
afford extensive sliow window's for a sho|) or 
store ; characteristically, it is a. smvms of win- 
dows, glazed with large' slieets of plate glass, 
the door being in a reet'ssed vestilniie, and tlie 
structural supports Ix'iiig reduced to a mini- 
mum, so as to give tlie greatest possible s|)ace 
for display of goods. 

SHORE. A pie(^e of timber to support a 
wall, usually set in a diagonal or obliepie ]x.)si- 
tion, to hold the wall in place while tl,\e under 
part of it is taken out for repairs, or for the 
cutting of larger window openings, or tlie like. 
(See Shoring.) — R. S. 

SHORE UP. To hold or supjiort by means 
of Shores. (See Shoring.) 

SHORING. The process of supporting a - 
building or part of one iqion Shores. 



Under this head will be included tlu^ process 
of raising buildings, and the process of moving 
buildings from place to place. 

Tlie ordinary metliod liy whicli Imildings arc 
shored is shown in Fig. 1, wdiicli is a cross 
section of a wall held by needles through the 
medium of jack screws resting upon tempo- 
rary wooden blocking. In supporting a small 
weight, — as in the case of removing a single 
pier between two windows, — one or two up- 
right timbers may take tluj phu'c of the cril) 
work shown. Many other methods of shoring 
parts of buildings are used, such as by puin])S, 
or large square timbers having jack screws in- 
serted in the lower end, which liear on tempo- 
rary foundations of timber, tlieir iijiper ends 
being inserted either under the walls, or in 
notches cut in them. It is also customary to 
hold isolated piers or iron columns by cramping 
them with timbers and belts, depending upon 
friction and utilizing any convenient indenta- 
tion, or bars passing through boles that have 
been drilled. 

A part of a building raised to position with 
496 


SHORING 


tlie screws removed is shown , in Fig. 2. If the 
wall is only to be underpinned, the new sub- 
structure is built up between the needles, which 
are about four feet apart, according to circum- 


Jbzst. 



stances ; then wedged with iron or slate and 
left for the mortar to harden until the needles 
can be removed. The holes thus left are then 
filled in with masonry. 

If the building is to be removed, long inter- 
mediate needles are introduced, running from 
wall to wall so as to hold the building to- 
gether. These are supported on very heavy 
string timbers, shod with hardwood saddles on 
the under side. Rollers of beach or maple are 
inserted, resting on the temporary platform or 
wooden cribbing, and then the screws and short 
needles are removed. If there is room enough 
to get them in, the long needles are inserted 
first, and the raising is done by screws under 
them until the proper height is reached for in- 
serting the stringers and rollers. These expe- 
dients have to be varied constantly according to 
circumstances, and it is necessary always to 
bring the whole weight upon the long stringers, 
so that when the power is applied to them they 
will cany the building along without straining. 
Allowances are always made for settlement in 
the foundation platform over which the build- 
ing is to be moved, so that it is always going 
slightly up hill. The apparatus generally used 
for moving is a (;apstau or windlass operated 
by one or two horses, and sometimes two cap- 
stans are used. The chain, which is given a 
good hitch around the windlass, is a long one, 
running through many pulleys attached to the 
stringers, and other pulleys fiistened to iron 
bars which are driven in the ground. This 
eciiializes the strain on all parts of the building 
and furnishes the multiplication of power that 
is necessary. 

Shoring is oftener required for making re- 
pairs or alterations to buildings than as a pre- 
liminary step to moving them. The alterations 
may involve a considerable raising of the whole 
superstructure. The trussed roof of a beer 
storage house in Milwaukee was raised 30 feet, 
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the masons following the house raisers until the 
desired height was reached. ' Some extraordinary 
alterations have been made in buildings that 
have' been shored up. The entire original 
Chamber of Commerce Building at Chicago 
was held on temporary foundations and steel 
needles until the steel and concrete foundation 
of tile present fourteen-story building were put 
in. In the Chicago Opera House block, which 
is a comparatively new twelve-story building, 
but was built with coursed foundations of con- 
crete and stone under the interior coliiiims, a 
tier of iron columns was held up and new 
foundations of concrete and steel built under 
them, so as to insert basement columns and 
provide a clear open cellar, without disturbiiig 
the business of the first story. 

For the shoring and raising of wooden build- 
ings, wooden screws were first used about 1840 j 
the method in which these were employed is 
shown in Fig, 3. The post shown performed 
the office of the modern pump, and was placed 
under any part of the building requiring tem- 
porary support. This primitive apparatus was 
supplanted by the use of wroiight-iron screws 
about the year 1850. It was soon found that, 
by reason of the softness of the metal and the 
knocking about and rough handling to which 
they were subjected when not in use, the 
threads became injured and would not work in 
the nuts or sleeves, and they were abandoned. 
Next, cast-iron screws came into use, and as 
they were rough and the joining of the itiould 
had to be obliterated to make them work, their 
threads were cut by machinery. But this was 
too expensive, and some one invented a way of 
casting seamless screws which were so smooth 
and perfect that they could be used just as they 



Fig. a. 

came from the sand. These screws are still 
the standard for all ordinary work. An illustra- 
tion is given in Fig. 4. They are 2f inches in 
diameter and 2 feet long ; the pitch is inch, 
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and they have a raising distance of 14 inches 
without shifting. Their lifting power is five 
tons to one man with a 4-foot lever, which is an 
ordinary iron bar with one end slightly bent to 
regulate the distance that it enters the head. 
It is only in exceptional cases that steel screws 
with cut threads are used for lifting ; but long 
steel screws 2| inches in diameter have been 
used with pumps during the last ten years for 
pushing horizontally, in cases where buildings 
have to be turned on a pivot, or pushed into 
places wdiere a windlass cannot he used. 

Hydraulic jacks are used only in connection 
with screws at extra heavy points. The most 
expjert house raisers will not use them unless 
they can catch the weight on screws in case of 
accident to the jacks. They were employed 
many years ago at San Francisco for raising 
entire buildings. In 1862 the Franklin House 
at Chicago was raised with hydraulic power. 
One pump was used for all the jacks, which 
were set in the walls. This method has gone 
entirely out of use. 

The moving of frame houses through the 
streets has been a matter of very common oc- 
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currence, especially in the large cities of the 
western part of the United States which have 
grown so rapidly during the last forty years. 
Where property increased so rapidly in value 
and there was always a demand for cheap build- 
ings ill outlying districts, it Avas veiy economical 
to move the light balloon frame buildings oc- 
cupying central lots which demanded improve- 
ments. The construction of elevated viaducts 
for railroads has been the cause for moving great 
numbers of buildings of a heavier character. 

The new foundations of the Chamber of Com- 
merce Building, at Chicago, were put in in the 
winter of 1890 and 1891, and this is the first 
time that steel beams were used for needles. 
They were 27 feet long between bearing points 
and the following sizes Avereused: 15-inch, 50 
lbs. per foot, regular pattern ; 8-inch, 60 lbs. 
per foot, special pattern; 12-mch, 60 lbs. per 
foot, special pattern ; and 15-inch, 80 lbs. per 
foot, special pattern. Iron beams had been 
used for this purpose as long ago as 1875, the 
contractors preferring Belgian beams rolled to 
extra thickness so as to provide against the pos- 
sibility of their breaking down in the web. 

One of the most important uses of shoring is 
in preventing the settlement of old buildings 
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caused by the erection of new ones on adj*oiniiig 
lots Avhere the soil is compressible. When this 
is done a neAV foundation is built for both build- 
ings, after shoring up the old one in tlie usual 
Avay : Fig. 5. The weiglit of the old Imilding 
is then transferred to tlie new foumlation hy 
placing a roAV of short juunps and scnnvs on it, 
directly under the Avail and as the new building 
settles the screws are turned upward from time 



to time until all the settlement has ceased. 
^Then the pumps are gradually removed and the 
wall underpinned : Fig. 6. 

It is believed that brick buildings were first 
mOA^ed in 1850 at Boston, Massachusetts, iti 
the. widening of Tremont, Washington, and 
Hanover streets. This work Avas done by 
James Brown. He afterward took into part- 
nership James Hollingsworth. Together they 
first devised the method now in use for turning 
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buildings on pivots, ' Buildings are not sup- 
ported entirely on pivots for this process, but 
the pivot . is used for keeping them in position, 
the main .weight being on the rollers. The 
power used is mainly applied by long steel screws, 
set at various points about the building. . Brown 
and Hollingsworth moved to Chicago in 1857, 
and the first brick building raised in Chicago 
was the Thayer building in Randolph Street, 
between State and Dearborn, in that year. The 
second was at the corner of Madison and Mar- 
ket Streets, raised in the spring of 1858. The 
third brick building raised and underpinned in 
Chicago was the Commercial College building, 
State and Eaiidolph Streets, in the spring of 
1859, and was done under the direction of the 
writer of this article. The Tremoiit House, the 
largest hotel in that city, was raised 9 feet in 
1861; and this was the hugest undertaking of 
the kind up to that time. This feat was de- 
scribed and published all over the civilized 
world. After that nearly all of the brick and 
stone buildings then standing in the business 
section of Chicago were raised to the new grade 
of the city, which was established to admit of 
effective sewerage. 

Many buildings have been moved over water. 
Frame buildings at Chicago are moved on floats 
across the rivers that intersect the 
city and to considerable distances 
on the same. At Eureka, California, 
also, many buildings have been 
moved across the water. Many 
of the state buildings at the 
World’s Columbian Exposition 
were moved away entire, and the 
Delaware state building was moved 
across Lake Michigan on floats. 

The following are among the most remarkable 
iiistance>s of house moving : — 

In tlie winter of 1887-1888, the Brighton 
Beach Hotel at Coney Island, near New York, 
which was gradually being undermined by the 
sea, was moved back ff-om the beach 595 feet. 
This building was of wood heavily framed, three 
and four stories high, having five large towers six 
and seven stories high, and weighed 5000 tons. 
It was 460 feet long and 210 feet deep, and was 
broadside to tlie sea. It was first raised by screws 
and then lowered upon 112 fiat cars standing 
on 24 parallel railroad tracks which were built 
between the blocking. To each of these ears 
was given a nearly equal weight of 44 tons. 
The 24 trains of cars were coupled together 
rigidly. The transfer of the weight to the cars 
was made by hydraulic jacks. The building 
was moved by an arrangement of falls and 
sheave blocks, there being 34 of the latter and 
12 , sixfold purchases, the main block of each 
purchase being attached to the cars, while the 
opposite block was fastened by chain slings to 
the track on which the car rested about 100 
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feet distant from the building ; ' the power em- 
ployed, was from six locomotives standing on two 
tracks in trains of three each. S.ix ropes were 
attached to each train. The biiikling was 
moved 117 feet on the -first day, and on other 
days at about the same rate. The wliole wim 
planned and executed by Benjamin 0. Miller, 
of Brooklyn, New York. 

In October, November, and December, 1895, 
the Eirimaniiel Baptist Church on Micliigaii 
Boulevard, Chicago, was moved 50 feet south. 
It was built of stone, covering 93 by 161 feet, 
the greatest height of the roof being about 100 
feet. The stone tower with slated wooden spire 
W'as 24 by 24 feet and 225 feet high,' wmgliing 
1430 tons,., the whole weight being 6652 tons. 
It w-as first raised by 175 SO-ton steel screws 
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under the to-wer and 1100 5-ton cast-iron screws 
under the rest. The bed on which it was 
moved -was formed of 60-ib. steel rails on a 
heavy grillage of timber. The rails were 
bunched in threes, fours, and fives. Sixteen 
hundred steel rollers were used, and this %vas 
the first use made of them for the purpose, as 
hard wmod rollers w'oiild have been crushed. 
They were 25 inches long and 2 inches in diam- 
eter, being tempered to correspond with the 
rails. The weight of the building was carried 
on 15-inch I beams, in bunches of two and three 
respectively, hut the rollers were not in contact 
with the under side of these beams. They w’-ere 
separated from them by linings of Bessemer 
steel ^ inch thick by 12 inches wide and 2 feet 
long. These linings were forged with a bevel 
of 2 inches at each end so as to permit the feed- 
ing of the roUers, and were cushioned to the 
I beams with heavy carwheel paper. The illus- 
tration (Fig. 7), which shows twm sections of the 
work under the tower, will serve to show these 
dispositions, as well as the method of applying 
the motive powrer. The steel rail runners had 
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a rise of 1 to 360 to allow for sottlcinent. Ex- 
tra heavy timbers w-ere fastened parallel to the 
north waU of the church to serve as a resting 
base to moving force. Heavy iron chains at 10 
feet intervals held these to the ground sills, 
transferring the moving force to the compressed 
ground under the building. Sixty long steel 
screws, in pumps, ■with capacity of 5 tons each, 
were used to apply the moving force, with one 
man to eacli screw. They were placed between 
the abutting timbers and the upper timbers of 
the superstructure. The 50 feet of movement 
was covered in 6 days with 60 men. After 
moving, all the parts of the church which were 
out of plumb before anything had been done 
•\vere straightened and the wdiole left better than 
ever before. The contract was taken by H. 
Sheeler, and the calculations and supervision 
were by Charles H. Eector. 

In 1893 the Normandy apartment huilding, a 
three-story brick and stone sti'ucture at 116 to 
122 Laflin Street, Chicago, which happened to 





he on the right of way of the Metropolitan Ele- 
vated E. E. Co., wvas moved backward, turned 
90 degrees, and made to face on Van Biiren 
Street, which is at right angles to the street on 
which it had stood. The huilding -was 94 by 
84 feet and estimated to w^eigh 8000 tons. 
The work was successfully done by L. P. Frie- 
stedt. 

One of the most remarkable instances of 
house moving was in the case of the three-story 
apartment building at Chicago, moved from 
147 and 149 Centre Street, to 171 and 173 
Sheffield Avenue. It was on the right of way 
of the Northwestern Elevated E. R. Co. There 
was no possible direction in which the building 
could be moved as a wffiole on account of ob- 
structions, for it was 49 by 72 feet in size, so 
the building, which was a comparatively new 
one, w’as cut into two vertically through its 
greatest axis, and moved in two sections, one 
following the other, on the same platform ; the 
aggregate distance travelled was nearly 800 feet 
and tliree corners had to be turned by each sec- 
tion. The sections had brick walls only on 
one side, and it was necessary to load the floors 
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of each with one hundred tuns of sand to bal- 
ance them. They were sin'cessfiilly put 
on the new foundation, anchoi'cd, ajid liiiislu'd 
off as a new building which has neviM- sliown 
any effects of the operation. Tlu^ n<H*cssity for 
preserving the proper lev(.‘l (»t the platfcnm and 
providing against its gradual si'ttlmnent in this 
case will be readily a.ppro(*iate(!, but t!a‘ whole 
operation was conducted without lailure or ac(*i“ 
dent. This is the first time that a biick Iniild- 
ing has been cut in two and uniti'd again. This 
work was done by L. P. Fries ted t uiitler the 
direction of the writer. 

There are two remarkable facts connected with 
the art of house shoring and moving. One is 
that it is purely an empiri(3al art. Those who 
have practised it most and brouglit it to its 
present condition are not w4iat are considered 
scientific men, or men of mathematical or theo- 
retical training. The most of mathematics that 
is employed is in estimating the weight to be 
lifted and the necessary area of the temporary 
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foundations required. Everything else is the 
result of repeated experiment. Another fact is 
that there are no records of any disasters that 
have followed attempts to move or raise heavy 
structures. One reason for this is that the 
system followed is such that, if any of 
material used fliils, there is always ai.iotlier to 
take the strain, and it is one that nee('ssarily 
requires the constant siiifting of loads from one 
point to another in onha* to carry on tlie wtnk. 
When it is understood that a large ])art oi‘ tlu^ 
work of house shorers is to mnktt saf(‘ ]auiding>s 
which give evidem^e of insufficient supports or 
foundations, it will be realized that tlu' honsi^ 
raiser is constantly obliged to iaee daiigt*rs causta I 
by the mistakes of others, and caution is almost 
an instinct witli him. 

Very little work of this kind lias I teeu done 
in European countries, though tlie greatest 
interest in what has been doru^ in the United 
■States has been excited abroad, and the most 
reliable accounts of them can be found in foreign 
journals. Notwithstanding many instances in 
which American contractors have lieen consulted 
in other countries, wdiere their services might 
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have prevented much destruction of property, 
there is no record of any of them having been 
thus employed^ The reason is that such mat- 
ters are first referred to engineers, who cannot 
understand, without mathematicai deductions, 
how the American operations have been carried 
on, and consequently cannot be convinced that 
they are safe. 

Furthermore there are no published treatises 
on this subject to which reference can be made. 
(For work done in Europe in the way of sup- 
porting buildings while they are in course of 
alteration or repair, see footnote and Under- 
pinning. See also Shore ; Needle.) 

— Petek. B. Wight. 

SHOT. Having its edges straight and true, 
said of a board or plank. 

Riley, Building Construction. 

SHOT TOWER. A high building for the 
manufacture of shot, which are formed by drop- 
ping molten lead from an upper story or plat- 
form into a cistern of water at the bottom. 
The mass of lead subdivides into drops during 
the descent, and the size of the shot is frequently 
regulated by perforated screens or sieves, having 
openings of various sizes, through which the 
lead is poured. 

SHOT WINDOW. Ill Scotland, an un- 
glazed window, generally circular. 

SHOXJLiDER, The projection or break made 
on a piece of shaped wood, metal, or stone, where 
its width or thickness is suddenly changed, as 
at a tenon or rebate, the break being usually 
at right angles. 

SHOULDERING. The raising of the upper 
edge of a slate with mortar so that at the lower 
edge it may make a closer joint with the slate 
which it overlaps. 

SHOULDER PIECE. A piece of material 
secured to another part or parts so as to form a 
shoulder. 

SHOW ROOM. A room especially adapted 
to the effective display of objects on sale. 

SHOW WINDOW. A Shop Window, 
arranged for the display of goods to persons in 
the street. 

SHREAD HEAD. Same as Jerkin 

Head. ■ 

1 Since this was written information has been 
received that in carrying out the extensive munici- 
pal improvements lately instituted in Budapesth, 
Hungary, there has been secured the assistance of 
L. r. Friestedfc, of Chicago, who performed the 
remarkable feat of moving a large brick building, 
in two sections, and reuniting" the same. The 
changes in street lines included the ground occu- 
pied by several important buildings, some of them 
monuments of mediseval art. These have been suc- 
cessfully saved by moving them, while others at 
this writing are being moved and reconstructed. 
The authorities would not allow the work to be 
done until very heavy surety bonds were given. 

— P. B. W. 


SHRBADING ; SHREDDING. Light fur- 
ring strips of wood secured to the under side of 
rafters to give nailing to slieathiiig or laths. 

SHRINE. Ill architecture, a receptacle for 
sacred relics, most, often the liody of a saint. 
The shrine is then a tomb in a Choir, Chapel, 
or Crypt, . such as that of S. Ed'wa-rd ‘‘ the 
Confessor” in . Westminster Abbey, Portable 
shrines are made for. smaller relics, often of 
very rich material and splendidly adorned. 

SHRINKAGE. The contraction of ma- 
terials by cooling, as metal, or by drying, as 
timber. In the latter case, slirinkiiig is at right 
angles with the direction of the grain. (See 
Seasoning Tirnber; Wood Construction.) 

■ SHRIVING PEW; SHRIVING SEAT. 
(See Confessional.) 

SHROUDE. Same as Crowde. 

SHUTS. Same as Chute. 

SHUTTER. A movable screen, cover, or 
similar contrivance to close an opening, espe- 
cially a window. In the United States the term 
is commonly made to include all varieties of 
hinged and swinging Blinds, as well as any solid 
or nearly solid structure to close an opening 
tightly at the outside. These latter would not 
be spoken of as blinds. 

Box Shutter. An inside folding shutter, so 
contrived that when not in use it can be folded 
back into a recess provided for it in the deep 
window jamb. Usually the upper and lower 
sections are separate, for independent opening 
and closing. 

Louver Shutter. One fitted with louver 
boards, ie. with slats set diagonally and im- 
movable, as distinguished from adjustable slats. 
(See Rolling Blind, B, under Blind ; Rolling 
Slat, under Slat.) 

Rolling Shutter. A shutter made of thin, 
slender strips secured edge to edge by hinge-like 
joints, so that the whole combination results in 
a flexible stnieture which can be rolled and un- 
I'olled, usually at the top of the opening. 
These may be of wood, but are most often of iron 
or steel, and used to protect openings from fire, 
burglars, etc. Rolling shutters, an invention 
of the second half of the nineteenth century, 
are wholly distinct from shutters with rolling 

■ slats. 

Venetian Shutter, One with slats ; either 
with rolling slats held together by a strip which 
causes them all to move or to “ roll ” simultane- 
ously, or a Louver Shutter. 

SHUTTER BAR. A bar for locking a pair 
of window shutters on the inside, generally 
pivoted on one leaf and dropping into a socket 
on the other. 

SHUTTER LIFT. A small shutter bar 
with a handle for convenience in opening or 
closing and locking shutters. 

SHUTTING SHOE. A device of iron or 
stone with a shoulder, sunk in the middle of a 
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gateway, as in a carriage drive, against which 
the gate is shut and secured. 

SIAM, ARCHITECTURE OP. (See Far- ■ 
ther India, Areiiitecture of.) 

SICARD VOH SICARESBURa, AU- 
GUST ; architect ; b. Dec. 6, 1813 ; d. June 11, 
1868. A pupil of Edward Van der Ml (see 
Null), and was associated with him in all his 
principal undertakings, especially the 
Iiaus in Vienna. 

Allegemeim Deutsche Blogmphie. 

SICILY, ARCHITECTURE OP. Although 
Sicilian monuments are very distinctive, they 
have a great deal in common with those of the 
nearer provinces of the mainland. Of the pre- 
historic peoples the remains are mainly not 
architectural. Phceniciaus and Siculi left polygo- 
nal and other primitive constructions at Cefalh, 
Mt. Eryx, and Motye, or IMotya. The series of 
pure Hellenic moimineuts begins earlier here 
than in other parts of the Hellenic Arorld, and 
comprises the largest groups of Greek temples. 
The Doric order is used consistently, no example 
of Ionic being known previous to the Roman 
period. Through Sicilian temples and those of 
the southern mainland at Tarentum, Pmstum, 
Metapontum, and Groton, a consecutive idea of 
the development of the Doric style is obtained, 
from its beginnings c. 600 b.c. to its close in 
the second century b.c. This region is the real 
home of Doric. The existing moimments in 
Greece proper are less numerous and consecu- 
tive. After the proto^Doric of the early Megaron 
of Demeter, near Selinus (c. 600), the ear- 
liest examples of the colossal monumental stjde 
are two temples at Syracuse — the Olympieion 
and the Appolonion — with their eontemporaiy 
at Tarentum, They are of the peripteral hexa- 
style type that ever after ruled in Sicily and on 
the mainland, with hut few exceptions. Selinus 
furnishes in temple C of the Guidebook an 
almost contemporary example (c. 600-575), the^. 
oldest of a series of nine temples on this site, 
which, although badly preseiwed, are historically 
of the greatest value. The next in date at 
Selinus is temple D ; then temple F ; both prob- 
ably earlier than 550. With them should he 
classed the finely preserved temple at Pmstuin 
called the “ Basilica,” and the fragment of the 
old temple at Pompeii. A trifle later are the 
temple of Ceres” at Pjcstum and the two 
temples at Metapontum. These latter presage 
the adoption of new forms ; hut the transition 
from the archaic into the developed or canonical 
Doric is best exemplified by the colossal temple 
G at Selinus (cf. temple of Hercules, Akragas), 
and the equally colossal and unusual temple of 
Zeus, or Olympieion, at Akragas (Girgenti), — 
works of the close of the sixth and beginning 
of the fifth centuries. Up to this time no real 
standard prevailed for proportions and forms, 
but a growing tendency toward uniformity and 
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harmony shows itself in these transitional build- 
ings. Then commenced the style aptly termed 
“canonical,” because henceforth certain canons 
were to obtain. The earliest examples are tliree 
of the temples at Seliiins, A, 0, and E, tlie 
temple near Himera, tlirec temples at Akraga.s 
(Athena, Hera, and Ceres), and the latcn* parts 
— especially the west front — of the tempU'. G 
at Selinus. (Cf. Temple of Gela.) These are. all 
anterior to c. 450. Tlieri comes, in the lattin* 
half of the fifth century, the last iniportant 
group — the temples of Sogesta, of Conconl at 
Akragas, that upon wliicli tiio t'atliedral of 8yra.- 
cuse is built, and that of Poseidon at Piestum 
■ — all posterior to tlie Parthenon. After this 
there are straggling moimments, sucli as the 
propylon to the Llegaroii at Selimis, three 
temples at Akragas (Dioscuri, Vulcan, and As- 
klepios), and even later, a few that conform to 
the Hellenistic stylo of the third and second cen- 
turies, such as the little ]>rostyle tem|de H at 
Selinus, the prostyle af Taormina, tiu^ (kniuthiaii- 
Doric temple at Piestum, and the i.oi i ic-l >ur ic 
oratory of Phalavis at Akragas. 

For unity’s sake temples of the mainlaml are 
enumerated and characterized with tlu^ Si(*ilian. 
Certain general fai*ts emerge from the series. 
The earliest temples had a. single facade to tluar 
cellas, the “canonit'al” had two by tin* atlditiou 
of the opisthodomos. The earliest allowed the 
irregularity of a wider metope at the corners; 
“ canonical ” counteracted it liy narrowing tln^ 
corner in tercolunmi at ion. The disposition to 
regularity in the later style is shown, Ibr in- 
stance, in placing the columns of the peristyle 
on the axis of the c(41a walls, ami the tendemy 
to lightness is shown in the increasing height of 
the columns in relation to their diameter and the 
change in the shape of the ca])itals. Certain 
local distinctions must also be recognized. All 
the temples of Selinus had an cuh/iouy or holy of 
holies, behind the main celln, perhaps of early 
Greco-Oriental origin. It was also used in some 
very early temples elsewhere (e.g. “ Basilica” at 
Piestum), but soon abandmied, exce|)t at 8(4 i- 
nus, which appears to have b(^en conservativt'. 
As mentioned ahove, the rule was to have (> 
columns on the ends, and 13 or 14 on th(‘ sidtss, 
but the earliest temples wore more oblong, hav- 
ing sometimes 15-17 (iolumns {e.g- Apollo and 
the Olympieion, Syracuse ; Hertmhvs, Akragas ; 
0 and E, Selinus). In the whole group tin*oo 
temples alone have more than 6 columns on the 
ends, the “Basilica” at Pmstum (9-18),- fimiple 
G at Selinus (8-17), and the temple of the 
Olympian Zeus at Aki’agas (7-14). These 
temples also are the most colossal known in the 
Doric order, and have other revolutionary pecul- 
iarities. Already in temple C, and the Mega- 
ron at Selinus, the mysterious nature of the 
worship was accentuated by the closing of the 
pronaos, and afterward at temple F, Selinus, 
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this was made more prominent by the unique 
expedient of closing up the intercolumniations 
by a high screen of stone slabs, thus creating 
a closed dearnbiilatory. But the climax was 
reached in the temple of Zeus at Akragas. 
Here the peristyle is changed into a pseudo- 
peristyle by a solid wall with engaged half 
columns, between which stands the himous co- 
lossal iltlantes, while the interior thus formed 
is divided into three aisles by two rows of 
square piers, which stand where the cella walls 
usually were. This interior, so different from 
the regular small cella, is the closest approach 
to a colossal sacred hall that Greek antiquity 
has given us. Two other temples have cellas 
of a size larger than the customary, also divided 
into nave and aisles, namely, temple G at Seli- 
nus, which has the clumsiness of a first attempt 
at such an innovation, with aisles of the same 
width, an adyton inside the cella, and a rich 
pronaos w^ith independent columns; and the 
temple of Poseidon, at Pmstiim, where the 
tlieme is treated far more harmoniously. Before 
tills three-aisled scheme had been developed the 
division of the cella into two aisles by a single 
line of supports had been attempted at the 
“ Basilica ” at Piestum, and at Metapoiitum, 
but never appears to have reached Sicily, and 
wars soon abandoned. Of all Sicilian temples 
the best preserved are those of Juno and Con- 
cord at Akragas, and the unfinished temple at 
Segesta, whicli rival in condition those of Posei- 
don, Ceres, and the basilica at Pmstum. At 
Syracuse the temple at the cathedral is in fair 
condition. Nearly ail the rest are extremely 
ruinous. The quarries for the stone with which 
all these temples w^ere built are in several cases 
known. That near Selinus still has lying in it 
some shafts cut out of the mass for temple G, 
and the methods used are clearly exemplified. 

Tlie other Greek remains in Sicity, though 
not without importance, may be dismissed 
biiefiy. They are mainly of two classes: (1) 
fortifications ; (2) theatres. Of military archi- 
tecture twm works of primary importance re- 
main, both of the fifth century, at Syracuse 
and at Selinus. Fort Euryelus at Syracuse 
dtifended tlie w’-est end of the city, wirere the 
north and south w\alls converged, and comprised 
four massive towmrs defending a great court, with 
outlets for cavalry and infantry ; connected with 
it was the great circuit w^all of Epipolm At 
Selinus tlie north end of the city was strongly 
fortified, especially just after the disaster of 409. 
It was here that were recently discovered some 
interesting round arches of c. 407 B.c. The im- 
mense bastion in the form of a demilune that 
formed the avant corps of the defensive system, 
with its round towers, and that has been mis- 
takeidy dubbed a theatre, is the most remark- 
able feature. Of. walls at Himera, Tyndaris, 
Eryx. 


. Sicily w’as the fiivoiirite home of Greek plays ; 
the love for them wnis almost a mania, and found 
expression in superb theatres. .The largest w^as 
that ' of Syracuse, with a diameter of about 
500 feet, and some 60 tiers of seats with 9 
ciiiiei and one broad and one narrow prascinctio. 
It.wms built by Demokopos. under Hiero I.. 
(478-467), and restored by Hiero II. (276-215), 
In far better preservation , Is that of Taormina 
(Tauromenion), with a diameter of 357 feet. Its 
stage, one of the finest knowrii, was entirely re- 
modelled by the Romans, as the stages of nearly 
all Greek theatres w-ere, in order to suit the new 
customs of presenting dramas. The retaining 
wmlls also are a Roman reconstruction., .Even 
less that is Greek remains in the theatres of 
Catania (diameter, 318 feet, 9 cunei, 2 prm- 
cinctiones); Tyndaris (diameter, 212 feet, 9 
cunei, 27 tiers); Segesta (diameter, 205 feet, 

7 cunei, 1 pnecinctio), and the smallest of all 
at Acrm. 

The Romans did very little but plunder Sicily, 
and left there hardly any monuments of interest. 
They occasionally erected an odeon next to the 
theatre, as at Acrm and Catania; an amphi- 
theatre (Termini, Catania, Syracuse) ; an aque- 
duct (Catania, Termini, Adenio) ; baths (Acireale, 
Catania, Taormina); or even an entire towm 
(Solimtum). But their constructions are now^ 
in far poorer preservation than the Greek, and 
present no special features. 

Of the early Christian churches for w^bich 
Sicily wms famous nothing remains ; the Mo- 
hammedan invaders destroyed them all The 
only pre-Norman church is the little Byzantine 
structure at Mai vagna. The superb wmrkKS 

of Arabic architecture, glowingly described by 
writers, have also perished. The second great 
group of Sicilian monuments commences with 
the Norman conquest. Its characteristics are 
derived from various sources. The pointed 
arch universally used, one form of the dome, 
the high plain outer w’alls, some forms of the 
mosaic and marble decoration, are Mohamme- 
dan, presumably Cairene-Sicilian. The figured 
mosaics, heavy apsidal gi’oiiping, domical ar- 
rangement, narthex, are Byzantine. The plan 
of nave and aisles wdth columns, carved decora- 
tions and mouldings, occasional use of porches 
and tow^ers, are mostly Norman-Lombard. The 
school is unique in architectural history for its 
combination of elements from so many diverse 
styles. There appears not to be a single nor- 
mal Romanesque structure in Sicily of either 
the vaulted or roofed types. Beside the Cister- 
cian church of S. Spirito at Palermo, c. 1170, 
a mere importation, the nearest approach to 
pure Romanesque is the first large church built 
by the Normans after the conquest, the cathe- 
dral at Troina (1078), showing the hand of 
Lombard architects from the mainland trained 
in the simplest style of Benedictine architecture 
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— square piers, square apses, wooden roof. At 
about the same time S. Giovanni dei Lebbrosi 
(Palermo) was built on a pure Byzantine scheme, 
but without decoration. The use here of the 
pointed arch indicates its prevalence in previous 
Saracenic monuments. In several earliest Ker- 
man works round and pointed arches were used 
together, but in the twelfth century the round 
arch was abandon ed . In the catb edral of Catania 
(1075-1094) and other of the earliest churches 
Lombard forms still prevail (cf, cathedral at 
S. Agostino, Messina). The Byzantine plan, 
with central dome on four columns, is used at 
the same time, as at La Niinziatella dei Oata- 
lani at Messina, but even here the details of 
arcades and decoration are mostly Northern. 
During this same period (1071-1110) a great 
mass of civil and military constructions arose, 
less important for art than for engineering, as 
at Mazzara, Aderno, Patenio, and Alcamo, the 
latter with Arabic elements. A new period 
began with Roger II., wdio frankly subordinated 
Northern to Arabic and Byzantine influences. 
Now begins the series of really important monu- 
ments. The earliest were the palaces, in which 
the Moslem type of palace of the Mohammedan 
emirs was followed. Palermo was encircled by 
them ; parts of a few remain in Palermo itself, 
at Altarello di Baida (called Minenio), and at 
Favara. Rows of long, slender, pointed windows 
form the principal exterior decoration. Each 
has a beautiful chapel and a court. Saracenic 
vaulting and Oufic decorative inscriptions are 
used. In the churches built soon after these 
palaces, there is still a mixture of styles. The 
most considerable is the cathedral of Cefalh, 
which represents the highest point of achieve- 
ment (1131-1148). It shows that in this part 
of the island the Norman and Lombard element 
still predominated, even though the pointed arch 
and Arab false arcade were used. In the facade 
the two heavy toivers remind of Normandy ; the 
three-arched porch between them is borrowed 
especially from Benedictine churches of the 
middle South (e.c/. Cathedral Piperno, S. Cle- 
mente in Casa\iria, S. Angelo in Formis) ; the 
plan is a Latin cross, with almost no projection 
of the transe])t, a scheme that became popular 
in Sicily. The arches of the nave are low- 
pointed, supported on sixteen columns. The 
adjoining cloisters are beautiful, and give the 
type soon followed everywhere in Sicily (S. 
Carcere at Catania, Eremitani at Palermo, Mon- 
reale). The mosaics of this church are the most 
beautiful in Sicily, and evidently executed by 
Greek artists, 

111 and around Palermo the Oriental element 
was stronger. Here the gem of art was the 
chapel of the palace (Cappella Palatina) : stilted 
pointed arches with capitals part antique, part 
Lombard, part Saracenic ; an elaborately deco- 
rated and painted stalactite ceiling by Moslem 
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artists ; a series of figured wall mosaics by 
Greek Byzantine artists ; decorative mosaics 
and marble slabs in dadoes and furnishings, 
siich.as throne and amhone, perliti]>s hj (.''aireiie 
artists ; a central dome and tuimcl vaults ov<‘r 
the transepts. Such are the heterogeneous 
elements in this typical structnrt‘. Tlu^ in- 
teresting churcli of S. Giovanni degii Ermiiiti, 
supposed to be conteiuponiry (1 132-1 I IS), lias 
a nave formed of tAvo s(|iiare bays, eaib ciu'crt'd 
by a horseshoe dome on pemlentives, crossed 
by a transept with tlm'e smaller domes. Here 
the style is so thoroughly Cairene, devoid ev(m 
of Byzantine decoration, that it seems as if it 
might be a remodelled moscpie. Tlu^ cloister, 
however, is of the regular Noiinan ty]»e (cf. 
Cefalh). A thoroughly Byzantine (Iiiirch, on 
the other hand, is S. Maria delF Ainmirag1i(^, 
called La Martoraiia (1128-1143), also at Pa- 
lermo, with the usual dome on four columns, 
Avith both tunnel and cross vaidts over aisles, 
and a typical atrium. Though most of the 
Sicilian churches of tliis period have one or 
more towers at the facyidt^ or transept, they 
are mainly of Mx>oris]i or Byzantine types, 
and that of the Martorana is the first to shoAv 
rich Norman decorative details. There is here 
also progress in the dome, and in general a 
tendency to harmonize the various elements of 
Sicilian architecture. S. Oataldo combines 
Byzantine and Apulian styles (llGl). Tlic 
ciAul architecture of this generation Avas in- 
teresting : some fine bridges Avith pointed 
arches (e.g. Ponte delF Ainmiraglio), large 
baths (Termini, Cefalh), palaces, and castles. 
Perhaps the climax in palace architecture wm 
reached under William I. (1151-1160), Avho 
built the famous La Ziza.” Its facyide Avas 
90 X 63 feet, with a main i)ointed portal 30 x 
15 feet, tianke<l by two smaller portals. AboA^e 
were tAvo stories of blind pointed arcades in 
narroAv windoAvs, both single and doulde, Avhich 
are opened. The interior has a symmetrical 
grouping of halls on tAvo main floors all 
vaxdted with domes, tunnel A^aults, and 
especially domical cross vaults, with alnmdant 
use of the Moorisli stalactite niche ornament. 
This is the Ixsst-preserved type of th<^ Arabo- 
Norman palace, of AA'liich “La Cuba,” is a Jaier 
and smaller example, under William IL (1166- 
1189), who also favoured Mohammedan art. 
The state of church architecture under tlie latter 
is best shown by the cathedral of Monreale 
(1173-1182), Avhich, wdiilc it lacks in tlie treat- 
ment of details the perfection of the earlier 
Cappella Palatina and the catliedral of Cefalh, 
is richer in its architecture and shoAvs a final 
harmonious welding of styles. This is prob- 
ably due to the existence toward the close of 
the twelfth century of a national school of 
Sicilian artists educated by Mohammedan, 
Greek, and Italian masters. The plan com- 
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which is but of slight projection. There are eight 
free columns on each side of the nave beside the 
two resx)oiids. 


Monreaie ; nave of the cathedral, seen from the 
northwest. The choir includes the crossing of the 
transept, which is very sliort, and the central apse, 






SICILY 

Ihiu's tlu' thin-WtillGd bn<silica in 

i\u\ iKivo imd aisli's, with the Greek church in 
the lu'av}' trauHi^pi- and ('hoir. The coluinns 
are antiqm‘, ; eapita.ls antitjue or classic imita- 
iitnis ; arcad(‘S pointetl everywhere i Noiuiaii 
zi<’7.ae’ conihiiied with (hiireue battlement 
d(Nd!/n and r^yzantimviMoorish geometric de- 


simr^ in stone, iishiy and relietV The fashion 
uf inlaying the sundh‘r columus with mosaics 
was m»w iutrodiUHMl, as shown in the cloister at 
]\lonrealc— most interesting, }>erhaps, of Italian 
ehdsters — and the tombs of the kings {ejj. 
orypt cathedral, Had it 

niiniinoil by Mm barbarous l'uga(Lbl gVO; 
the .•athrdral of Pahuano would have exhibited 
the saiue. style as Momvale, with later parts 
showiue transition to tiotliie. The Noniiaiio- 
BvKvut'iuo-Arab stylo tlnis eoiistituted reaeted 
upon tlie luainlaud in Caiupauia and other 
soutlun-n pn.vinees. Even after the Lermaii 
dynasty under lUairy VI. suee.eeded the Aoi- 
inan, the style ,-ontinue.i unalleeted, though for 
a w]iiU‘ ( I ISb-l ‘J i o) ])ohth*al disorders lundeied 
iu-t proiliiction. 'I'lie lladia.zi'.a at Messina shows 
tlm eontinued strengtli of the Byuaiit.ne dome 
and plan, with Norman prohh's and ornament. 
But parts also, of e. l-J-jr.-12:55, espemMly the 
side portals, show the transition to Northeiu 
Gothie. To hell) the ehange in stylc_ came 
the Cistercians, l)ouiiniean.s, and Fronciscans, 
thoindi these orders wore less prominent heie 
than in any part of Italy. The era ot great 
i-eligious structures is past ; only small churehes 
are built henceforth under the German and 
Spanish princes. Uiuler these dynasties, ainlu- 
tectm-c lost some of its insular characteristics, 
gradually eliminating most Byzantine and bar- 
acenic elements tluring the first half of the 
thirteenth century (e.g. stilted arches and 
domes), and retaining the Nornwn elements. 
The proto-Kemiissance style of Frederick il- 
found temporary lodgment, especially m ciyil 
and military architecture {e.g. Syracuse, Catania, 

Rocca Onsino). . , t,t 

The Gothic forms did not eject the JNOTinan 
until the fourteenth century, and theii found 
their finest expression in civil architecture 
throughout the island. Sicily has a superb 
mass of little-known houses, palaces, tortresses, 
castles of the Middle Ages, illustrating eveiy 
phase from the early Norman to decadent 
Gothic Entire towns, such as Raiidazzo, are 
mcdiioval. Middle Gothic palace architecture 
is best represented 

Palermo, — aiiiaramonte (1307-1380) and 
Sclafani (1330), — with fine arcaded courts and 
lines of three and four light 
cathedral of Taormina shows 
supremacy to he complete at c. 
pare the contemporaiy palaces of S. Stetoo 
Ld Corvaja at Taormina and the later pa^ 
of the cathedral, Messina. Throughout the 
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fifteenth century Gothie continued to leign, 
with scarcely a trace of earlier local styles^ 
but with strong elements both oi irenen 
(House of Anjou) and Gennan and even Eng- 
lish Gothic. Its details rvere more elegant and 
clean-cut than in most of the mainland schools. 

As the style w'as late in arriving, so it wars very 
late in departing. The two rival palaces in 

Palermo — Aiutamicnsto (l 480) and AbaMli 

(1495) — are fine instance.s of bite Gothic. 

The richly sculptured mins of S. Miuia at 
Militello (1501) show some traces of Renais- 
sance forms. But thronghout the island Gothic 
was used universally as late as c. 7^’ 

sporadically much later. In the latest_ Gothic 

churches the hall type was used, either m th ee 
aisles of equal height (S. Maria della Catena, 
Palermo) or in a single nave. . ^ 

Not becoming popular in Sicily until after 

1550, ueoclassic architecture pvwluced very 

little before the barocco period. Merino was 
its centre, with some examples at Catania anu 
Messina. The “ Porta Febce ” ^ f 

shows barocco in 158-2. At Palermo fe. EnU ba 
dei Catalani has a good la(-ade ; b. 

Genovasi (1591) has a remarkable intenoi, 
with each arch supported by I'f 
the development of a particularly fiond tiaiocco 
thronghout the seventeenth centuiy a 
of interesting buildings were erected. At 
Palermo, S. Salvatore (1628) by 
ail oval interior with three mdies, and )ts ul i 
marbl. Jecavatim, » 

*,i The «m at 

exemplified by S. Domenico (164 ) < ’ 

and by the Benedictine monasteiT oi S Ria U 
at Catania (1693), supposed to be next to the 
most colossal inoiiastery in Euiopc, 

A. L. Fi^othingham, Jii. 
SICXJI.O-ARABIAN. Having the charac- 
teristics of the Moslem coiiquerors of bicily, 
who subdued the island dnnng re 
century, and occupied it withoiit much mtu- 
niptiou for a hundred years. The term is in- 
accurate in so fixr as anything Arabian m a 

national sense is assumed ■le.wV 

tic work of Sicily (see Arabian Architectiue . 
Siculo-Moslem would he a more accurate teim, 
but has not as yet found currency. _ 

SIDEBOARD. A serving table in a dmmg 
room, often permanently fixed, provided with 
lockers and drawers beneath, and with shelves 
above, sometimes partly closed, the whole being 
treated as a conspicuous deeorative^^tere. ^ ^ 
SIDE TIMBER; SIDE WAVER. (See 

^ SIDING-. The covering, or material for cov- 
ering the exterior walls of a frame building, and 
forming the final finished surface, as distin- 
guished from the sheathing, on w'hich, when 

used, the siding is nailed. tt i cu-ntoc. 

Novelty Siding. In the United States, 
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SIGNOEELLI 

wooden siding of wliiGii the boards have rab- 
bets, or grooves, at the lower edges to lap over 
corresponding tongues along the upper edges, 
thus permitting all the boards to be nailed flat 
against the frame, (Compare Clapboard.) 

SIGNORELLI, LUCA; painter; b. about 
U41; d. 15l>3. 

A great niurai painter. 

Vasari, Iflashlield-Hopkins ed. ; Muntz, Be- 
naissance; and in the general bibliogi'aphy, Bryan, 
Crowe and Cavalcaselle, Nagler, Scribner’s Gyclo- 
piedfa^ Seubert, A^asari. 

SIKRA. A peculiar form of tower in north- 
ern India. (See India, Architecture of, col. 
473.) 

SILE. Same as Syie. 


SILL. Tlie lowest member of a frame, 
usually a horizontal, uniting two or more verti- 



SiLL FOR A Window Opening : op Stone gut 
WITH A Wash, w’ith Lugs under the Jamb 
Stones and Saddle Joints. 


cals, and, in a large structure, often forming a 
level base on which the uprights are erected ; 
also a similar member, of any material, forming 
the lower side of an opening whether part of a 
frame or not. 

In the former sense a sill is an integral pai’t 
of the construction, and the term applies equally 
to the series of long horizontal timbers laid on 
a foimdation wall to receive the uprights of a 
wooden house, and to a similar member beneath 
a window opening, uniting the jamb pieces and 
corresponding to the head above. In the latter, 
and more restricted, sense, the term designates 
any horizontal member making a finish to the 
bottom of an opening, and in this sense is used 
in connection with masonry as well as framing. 

The doorsill of interior doors is covered by 
the saddle, or is shaped into a form of a saddle. 
The doorsill of a door at the head of a flight of 
steps, or one which gives entrance to a story 
raised above the outside surface, is practically 
the same thing as the top step. Thus, in an 
ordinary porch, or stoop, to a city house, there 
are said to be so many steps beside the sill. 
Door and window sills alike, when of stone or 
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terra cotta, are usually (-ut ov moulded witli a, 
slight slope or wash on the iippia* surface, and 
this slope should be stopped at eru^h end against 
a lug (see Seating). In clu^ap iuid hasty build- 
ings the lug is often omitted, and tiielnic.k wall 
is rested upon this sloping siirfa,ct\ the v.iv.ym} 
being made good with mortar or spa.wls of stoma 

Groundsill. That sill of a. framtal s(nu*,- 
ture which is nearest the ground ; as, usually, 
the principal sill of a framed iious(‘, which is 
laid on the foumlation wall two or thret^ ft^et 
above the level of the ground. 

Mudsill. A sill laid on the ground for tlie 
support of the structure above ; as in veiy 
slight sheds and outhouses. 

■ SILL COURSE. ^‘1. A string course or 
belt course which is placed so as to include and 
extend the sills of a window, or row oi’ win- 
dows; or rarely of both doors and windows. 
The sills may be of tlie s.ame height as the 
whole sill course, but the w'asl] or slope and 
the mouldings by which the sill ])r(»ji'cts iVoin 
the lace of the wall and drips the rain water 
are not contimied tliroiiglmut the conrs(', 

B, ii belt course set ininiediat('ly behov the 
windowsills, and upou whii-h thesi; lalttn* seem 
to rest. 

SILO^J, DIEGO DE ; sculplmr and architect. 

A son of Gil De Siiod He erectiMl, partly 
from his father’s designs, the cathedral of 
Granada (Spain), at the beginning of tluj six- 
teenth century. 

Stirling-Maxwell, Aiinals of the AHlsis of 
Spain ; Bermudez, Bkcifoifoio. 

SILVA, JOAQUIM POSSENDONIO 
NARCISSO DA; b. May 17, 180G ; d. 1890. 

Da Silva spent his ehildliood in Brazil, and 
returned to Lisbon in 1821. .In .1827 h(‘ en- 
tered the Acadhiie des Bean.v Art.^ in Paris. 
In 1833 he was appointed court architect at 
Lisbon. He transformed the convent of La 
Pena into the residence of the king, Doin Fer- 
dinand, and restored tlie palace of tlie Duke of 
Palmella. 

ConMniction Moderne, April 18, 189(J. 

SILVE, GIL DE; andiiteet and scul]»tor. 

Originally from Burgos (Spain). Gil is 
known by tlie fine tomlis of King Juan IL 
and the luflmte Don Alonso, which w’ore phuH d 
in the presbytery of the Ohartnaise of Mira- 
flores (Spain) by Queen Isaliclla. I’hey wm^e 
begun in 1489 and finislied in 1493, and are 
among the latest and finest of the Gotliic monu- 
ments of Spain. 

Stirling-Maxwell, AnnaU of the A)dMii (f 
Spain; Bermudez, Diccimiario. 

SILVER GRAIN. In certain 'woods a pe- 
culiarly brilliant grain and very decorative in 
effect, obtained by cutting in the direction of 
the medullary rays ; that is, by sawing the 
boards or planks in the direction of the radius 
51(1 


SIMA, 


SIZl 


of the section' of the log. It is peculiarly at- 
tractiTe in oak, partly because of the openness 
of the other grain, with which the broad and 
smooth stripes of the silver grain contrast. 
(See Quarter; Wood.) 

SIMA. Same as Gyma. 

SIMOWB BA ORSEHIGO ; architect. 

Simone came to the construction of the cathe- 
dral of Milan March 1, 1387. In a memoran- 
diirii of October in the same year he is called 
imigmrio ftibricae. He seems to have been 
the first supervising architect of the cathedral. 
It is possible that the building was designed by 
him. ' 

Boito, Duonio di 3Iikmo : Annali del Duomo. 

SIMOWI. ■ (See Biionarroti-Simoni, Michel- 
angelo.) 

SINAN, ABDULLAH, BACHA;. archi- 
tect. 

The most important Turkish architect. He 
is credited with a large number of mosques, 
minarets, schools, palaces, etc. His three prin- 
cipal works are the mosque of Sultan Selim I. 
(built 1521-1527), the mosque of Sultan Sulei- 
man I. (built about 1550), and the mosque of the 
Sultana Valideh, built for the mother of Sultan 
Murad III. ; all at Constantinopie. 

Edhem Pacha, U Architectiire Ottomane ; Evlya, 
Narrative. 

SIJSTGING GALLERY. A gallery for sing- 
ers, often, in churches of the Italian Renais- 
sance, ricldy decorated with carving ; also can- 
toria. (See Gallery, H.) 

SINGLE FRAMED FLOOR ; ROOF. 
One having only a single tier of beams, or joists, 
or rafters; that is, a floor without girders or 
binding beams, or a roof without principals, 
having only common rafters. It follows from 
the simplicity of construction that in large 
spans the beams or rafters have to be timssed 
or in some way strengthened ; hence the com- 
mon use of the term to denote a roof in which 
the rafters are separately braced as with tie 
rods and a central pin or post to each. 

SINGLE HUNG. (See Hung.) 

SINGLE MEASURE. In England, hav- 
ing no mouLlings on either side ; said of a 
door. When moulded on one side only it is 
a(icomited a measure and a half. When 
moulded on both sides it is a Double Measure. 

SINK. A receptacle for waste water, often 
set under a faucet or tap. In modern plumb- 
ing, a fixture, usually rectangular, and con- 
nected by a trapped waste pipe with a soil or 
drain pipe. Sinks are fitted up in kitchens, 
sculleries, pantries, and housemaids’ closets. 
Sinks for the emptying of slop water are deeper 
than ordinary sinks, and are known as slop 
sinks. (See Plumbing.) — AV. P. G. 

SINKING. Same as Settlement. 

SINKROOM. In the United States, a 
room in which a sink is placed; often having 
617 


the 'water of a .iieighboiiriiig spring brought in 
by, Xiipes or hored-oiit scantling. 

■ SINK TRAP. A trap for a^ sink arranged 
to permit the discharge of water w,ithout ailo’W- 
ing sewer gases to escape into the room. 

SITTING ROOM. A room arranged for 
the. use of a family or an association of friends 
for private and sociable gatherings, distiiigiiislied 
from a room reserved for the .receiving of com- 
.pany in a more formal way. 

SIZE. ■ An important element in architec- 
tural design. Di.mensioris, as quoted in a table, 
are frequently misleadi.ng, because a low or a 
slightly built building, may be much loiige,r than 
one of many times its mass, its eoiistructive iiii- ' 
X>ortance, or its arcliitectural beauty..' At the' 
same time statistics of dinieiision are of .value 
if xjropeiiy understood; for design in, «a very 
large building cannot be compared with design 
ill a small one uidess tlie comparisoii of size be 
also made witli care. The buildings of antiq- 
uity had rarely great comparative heiglit, but the 
two great Pyram.ids of Gizeb. and some tmii- 
ples . of Mesopotamia were rem,arkal)le in this 
respect ; and in any coinparisoii of interior 
heights the Roman imperial vaulted halls are 
important. Horizontal (liiiieiisions, however, 
w^ere sometimes very great among the Egyp- 
tians, and also among the Romans. 

The Great Pyramid of Gizeli in Egypt covers 
a square surface of about 754 feet on each side, 
but w-as about 770 feet square when the outside 
sheathing was complete. The second pyramid 
is about 700 feet square on the plan. These 
measurements are not to he compared with the 
horizontal measurements of most great buildings, 
because these pyramids are almost solid masses 
of stone, probably built around and upon a na- 
tive rock, but in the main a cairn of piled blocks 
of limestone. The thirteen acres or more thus 
covered wdth a single mound of stone is to be 
compared with the six acre>s occupied by the 
Coliseum, itself considered a very massive build- 
ing, although open to tlie sky and composed of 
an elliptical ring of seats supported on vaulting. 

The great tombs and temples of the xdaiiis 
on the Euplirates and Tigris (see hlesopotamia, 
Architecture of) do not seem to have rivalled 
the Egyptian buildings in size, and tlieir mass 
was evidently of unburnt lirick, with a facing 
of hard brick, and only a siilistructure of stone. 
The restoration by Chipiez of tlie Chaldean tem- 
ple in successive stages gives a base of 330 feet 
square for the actual nearly pyramidal mass. 

Although the above-named solid piles of ma- 
terial affect no special architectural interest as 
towerlike masses, imposing by their easily felt 
height, their actual vertical dimensions are very 
great. The Great Pyramid of Gizeli may be 
described as 485 feet high to the apex of the 
sheathing, its present height to the irregular 
platform of the top being 451 feet. This is 
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higher than the magnificent spire of Strasburg 
cathedral, of the modern church of S. Nicho- 
las at Hamburg, of S. Stephen’s at Yienna, or 
of the Landsliut church in South Gemiany ,* 
and only two masonry buildings are known 
to reach a greater height. (See the table of 
heights below.) 

The Eoman therinin covered vast tracts of 
ground; and although this was partly open, in 
race grounds and promenades, and partly cov- 
ered by low porticoes and other one-stoi’y build- 
ings of no great pretensions, there were also 
magnificent vaulted halls whose interior dimen- 
sions are unsurpassed. The thermae of Diocle- 
tian have been described under Thermse. The 
thermae of Caracalla have a great central mass 
390 feet broad by 740 feet long, without in- 
cluding the apselike projection of the circular 
caldariiim. Much of this central mass was at 
least two stories in height, the ground story 
itself being of very great dimensions. The 
largest vaulted room w^s the tepidarium, 82 
feet by 170 feet in its general dimensions, and 
with projecting transepts and apses. As for its 
height, the estimates differ; it may l)est be 
judged by comparison with tiie building next 
mentioned. Thus, the basilica of Maxeutius 
and Constantine can be rather closely estimated 
as to its size. The span of its great hall be- 
tween the wnills wnrs 82-^- feet, but tlie project- 
ing cohimns with the ressauts above them 
diminish the span of the actual vault to 76 
feet. This vault gave to tlie hall an interior 
height of 125 feet and some inches, wiiich is 
somewhat less than the height of the nave of 
Cologne cathedral, with this consideration, that 
Cologne cathedral is, like all Gothic buildings, 
light and slender, built of small separate stones, 
a somewhat elastic construction, the vaults held 
in place by the counter pressure of other vaults 
or of flying buttresses ; wiiile the Roman build- 
ing is of prodigious massiveness and built so as 
to form a solid shell hardly capable of exercis- 
ing a thrust upon its ponderous buttress piers. 

The largest cupola in existence is that of the 
Pantheon in Rome, 143 feet span, and having 
a height from the pavement within to the ocu- 
ills very nearly equal to the horizontal dimen- 
sion. 

The interior width of some large buildings 
in Europe should be compared wuth that of tlie 
basilica of Maxentius above. The naves of 
great churches are nearly as given belowr. The 
wudths are in the clear between the piers : 
Beauvais cathedral, the nave, 42 feet 6 inches. 

Albi cathedral in the south of France, 62 feet. 

Gerona in northeastern Spain, 7 3 feet (much 
the largest Gothic nave. It was built long 
after the great French cathedrals, and was the 
special effort of a great builder, comparable 
for originality with the cupola of Florence 
cathedral). 


SIZE 

S. Paul’s cathedral, London, 49 feet. 

S. Peter’s church, Rome, 88 feet. (Tln^ 
style of these neoclassie churclics excludes all 
attempts at great spans of vaulting ; massive- 
ness and a large proportion of su])purts to (di^ar 
spaces is rather their purpose. Tln^ great width 
of the nave of S. Peter’s is a part of its un- 
approached greatness ol’ s(*aie,) 

It is curious how nearly the proportions ol‘ 
great classical, Gothic, and retriit' luuudassie 
buildings, when their transxau’se <rnHeiisi(ms art* 
considered, seem to have been inspii'tMi by ihe 
same idea of proportion. Thus the navt* of ihe 
basilica of Constantine, given above, should Ik* 
compared with S. Peter’s church at Ronit*, 88 
feet wide by 148 feet 6 incites high, and this 
with the loftiest of all Gothic inivt*s, B(*auvais, 
42 feet 6 inches wide, 153 feet 6 inches high. 
These are the extremes ; most Gothic eluirclies 
wmidd shoW' greater width in proportion to their 
height. 

Table of heights : — 

Washington Monument, Wasli- 

iiigtoii, a plain obelisk . . 555 i‘t. 

Cologne (jatliedral, two equal 

steeples to top oi*<‘ross . . 511 ft. 

Philadelphia Piiltlit^ Buildings,” 

or City Hall, to 1)0 . . 510(4. 

Hamburg, Germany, chureh of 

S. Nicholas . . . 475 R. 6 in. 

Strasburg Cathedral . . 465 ft. 

L a n d s li u t, S o ii t h G ern lany, 

church of S. Martin . . 462 ft. 

Chimney of furnace on the River 
Muide, op})osite Freiburg, Sax- 
ony 453 ft. 

Great Pyramid to top of existing 
platform .... 451 ft. 

Yienna, church of S. Ste])h(‘n, 

south tow^er . . . 450 ft. 

Rome, S. Peter’s church, includ- 
ing cross .... 435 ft. 

Antw^erp cathedral, nortli tow'er . 407 if. 6 in. 

Salisbury cathedral, central to w'or 400 ft. 
Florence cathedral to top of lan- 
tern of eu})ola . . .352 ft, 

Chartres cathedra], south tov'or, 
completed in the thirtiKmth 
century .... 340 ft. 

Buildings entirely of metal are not to ho 
compai'ed with those of masonry. Thus, the 
central tower of the cathedral of Rmum, of 
cast iron, is given as 488 fe(‘t, and tln^ Tour 
Eiffel, commonly called La Tour de trois cent 
inhtres, is commonly rated at 1000 ie(*t. 

Of modern American business buildings it is 
to he noted that they resemble in external ap- 
pearance the massive fortress towTrs of the ])ast, 
of which the famous one of Coney is 180 feet 
5 inches in height from the bottom of the paved 
ditch, while the modern buildings are light of 
structure, their real framewmrk being of metal. 
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Is ew York, the Park: Row biiild^ 
to top of angle towers , 392 ft. 

Same to top of level cornice . ■ , 338 ft. 

New York, The American Surety 
Co.’s building to top of level 
comice . . . . . 308 ft. 

Chicago, the Masonic Temple . ; 265 ft. 

(It does not appear to which cornice this 
measurement is made.); 

Finally, the aggregate dimensions of some 
very large groups of buildings, such as palaces, 
should be given. Thus, tlie palace of the Vati- 
can, at Rome, has an extreme length from north 
to south of 1392 feet. This includes the whole 
fa(;*ade on the Vialone di Belvedere, along 
which visitors pass to enter the museum. Ex- 
treme width from east to west, including the 
high buildings about the court of S. Damaso, 
670 feet, the southernmost of the two great 
courts, 211 by 488 in the clear. It is impossi- 
ble to measure along any axis because of the 
irregularity of the plan ; the perimeter may be 
estimated at 4292 feet. 

The Louvre at Paris : the front on the Seine, 
east and west in general direction, 1891 feet, 
and that on the Rue de Rivoli about the same. 
Perimeter, as if the Tuiieries were still in place 
between the Pavilion Marsan and the Pavilion 
de Flore, 4974 feet. The length along the axis 
of the great galleries and through the different 
pavilions, as if the whole building were extended 
in a single line, 8475 feet, or much more than 
a mile and a half. The length of the colonnade 
of the east front, 540 feet ; the Great Court as 
fixed ill the sixteenth century, about 400 feet 
square, inside dimensions. 

Windsor Castle : length in one line from the 
Curfew Tower to the angle at the east terrace, 
nearly east and west, about 1460 feet; perime- 
ter, 3670 feet. 

The Trocad(^ro Palace at Paris, opposite the 
Champ de Mars : measured in a straight line 
northeast and southwest, from out to out of the 
curving wings, 1452 feet. Measured along the 
convex curve of the northwestern wall, 1782 
feet. 

The Capitol at Washington ; length north 
and south, 751 feet. The building covers about 
three acres, or less than a quarter of the surface 
covered by the Great Pyramid. 

S. Peter’s Church at Rome : from outside the 
narthex, nearly westward, to outside the princi- 
pal apse, 712 feet. 

Westminster Palace, London, including House 
of Parliament and Westminster Hall : total 
length on the river, including the Speaker’s resi- 
dence and Blackrocl’s residence, 885 feet. There 
are eight courts surrounded by buildings which 
are generally five or six stories high. — R. S. 

SIZE (v.). To apply size or sizing, as in 
preparation for painting and gilding. 

SIZE (n.). Any glutinous covering matter 
621 


applied to the surface of plaster. and sometimes 
to wood as a preparation for painting, or more 
especially for gilding with gold leaf.. The pii.r- 
pose of it is to provide a perfectly uniform sur- 
face and one as little .porous as possible. 

Gold Size. Such a glutinous app.licatioii 
(see Size; Sizing) as is found convenient for the 
subsequent application of gold leaf in gilding. 
This is ajjplied to the plaster or wood, and 
allowed to diy, partl^^', before the leaf is put 
on. 

SIZE DOWN. To diminish, continually 
and regularly, the size of members of a series. 
Thus, slates are sized down from the eaves do 
the ridge, in order to increase tlje apparent 
extent of the sloping roof, and to add a pictu- 
resque charm to it. 

SIZING. A. The same as Size (n.). 

B. The application of such sizing in sense M. 

SKELETON. A frame of wood or iron 
without the covering. 

SKELETON CONSTRUCTION, That 
which depends for its strength upon a skeleton ; 
especially, in modern building beginning about 
1885, a manner of building in which, while the 
exterior is of masonry, the whole structure is of 
iron or steel which supports the exterior walls 
as well as the roof. It is common to cany 
these exterior walls by means of cantilevers 
upon which one story or two. stories of such 
wails are built up at a time ; so that the struc- 
ture may be completed and the roof put on 
before any part of the walls are in place. The 
walls may even be built in the tenth story before 
those of the eighth and ninth stories are com- 
pleted, and so on. (See Iron Construction ; 
Office Building. ) 



Skew Vault ok. Arch: the Triangle in the 
Plan corresponds to the Elaborate Hor- 
izontal Mouldings in the View, which are 

THE CoiiBELLING TO CARRY THE WALL ABOVE- 
SKEW (adj.). Set sloping ; inclined in 
any direction, but most commonly in a hori- 
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zontal A Skew Arch or Skew Vault is 

an arched opening or passage the axis of which 
makes an oldiquc angle with the face of the 
wall (see Skew Ar(;h, under Arch). The term 
Slcew Bacdv, below, is made up in the same 
way from the obsolete term “back.” 

SKEW. Any member cut or set so as to 
present a sloping surface; especially for other 
necessary parts of a structure to butt against, 
as in a gable or the abutment of an arch. 

SKEW BACK. That portion of an abut- 
ment which is arranged to receive the thrust of 



Skewback of Stone in One Block, for a 
Brick Arch in Three Rollocks. 


a segmental or flat arcli, having an inclined 
face corresponding with the adjoining voussoir, 

SKEW CORBEL. Same as Kneeler, A; 
but especially one wliicli projects considerably 
beyond the side wall. Two such stones, one 
on each side, widen the gable eflectively at its 
base; and the corbel-like projections serve as 
stops for the eave gutters or wall cornices. 

SKEW PUTT. Same as Skew Corbel 

SKIFFLING. (See Knobbing.) 

SKEVE COAT. (See Skimming.) 

SKIMMING. The process of finishing the 
surface of plastering with a thin coat of lime 
and sand putty, or plaster of Paris. Also the 
coat so produced. 

SKIRREH. In surveyors’ work, a cord 
wound upon a reel or prepared in another way, 
for convenient delivery and recovery, used in 
laying out foundations, trenches, and the like. 
(See Surveying.) 

SKIRT. An apron-piece or border, as the 
moulded piece under a window stool, or the 
plinth boanl or raopboard of a room or pas- 
sage, which last is in the United States called 
base or baseboard. 

SKIRTING; SKIRTING BOARD. Same 
as Base, O. (See also Skirt.) 

SKYIiIGHT. A glazed aperture in a roof, 
whether a simple glazed frame set in the plane 
of a roof, or a structure surmounting a roof 
with upright or sloping sides and perhaps an 
independent roof ; the entire structure consist- 
ing wholly, or in large part, of glazed frames. 
In its more elaborate forms, a skylight may be 
constructed as a Lantern (which see), or may 
have the semblance of a dormer window from 
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which it is sometimes liardly to be distin- 
guished, The term is, liowever, only applicable 
to such liglits when overhead, /.o. locatiMl 
decidedly a])ove, rather tlian at the sides of, 
the space immediately (*ovev('d by the roof, 
although, perhaps, extending considerably down 
the lateral slopes of tlu^ rot)i’ I’ht* fi-anii' is 
either of wood, or, preferably, of iiKtal, l)ra('('d 
or tied with iron rods, if of largt' siz(', tin* metal 
sash bars being shaped with guttm’s to carry 
otf the water of condensation, and glazed witli 
sheets of fluted or rough plate ghiss, varying 
from 12 X 48 inches and ot‘ an imdi thick 
to 20 X 100 inche>s and of an iiicli thick ; 
if ordinary double thick glass is used, the sheets 
are from 9 to 15 inches witle, and from IG to 
30 inches long. In metal sash bars or inuntins 
these sheets are set without putty. Skylights 
are often provided witli ventilators ari-anged to 
be opened or closed by cords from below, and a, 
flat decorated inner skylight is frcipiently 
placed beneath the outer skylight in a ceiling 
panel, when it is desired to make this teatnre 
an element in an architectural (*om posit ion as 
seen from henoath. Sometimes, as in tlu‘ <H>^'er- 
iiig of interior courts, winter gardens, (‘xpositioii 
buildings, conservatories, marijuises or canopies, 
and horticultural buildings, the entire roof is 
a skylight, and is emjdiasized as an especial 
architectural feature, the frame in siudi eases 
being of iron or wood. (Set^ (Ireenliouse.) 
Occasionally smaller sk}’liglits are in tiu; form 
of glazed scuttles arranged to be opened for 
access to the 'roof. — H. Ya's Brunt. 

Double Skylight. One in which a. lower 
and usually horizontal glazed frame completes 
the ceiling of a room or gallery, while the space 
between this and the skylight proper serves for 
yentilation. 

Raised Skylight. One in wdiich a curb or 
eoamiiig of some height raises the skyiiglit 
proper above the level of the roof, 

SKY LINE. The upper outline or silhouette 
of a building as seen against the sky. 

SKY SCRAPER. A name dcrisiv(‘ly ap- 
plied, but generally accepted, reflu'ring to one 
of the tall many-storied office buildings which 
have become characteristic in the large cities of 
the United States. 

SLAB. Any piece of material of consider- 
able breadth and little thickness as (unupared 
to its length; more speeifleally, an outside plank 
as sawn from a log, having one roniide<i side 
and consequently of very unequal tiiiekness. 

Except in the last sense the term is more 
frequently applied to stone than to other ma- 
terials. (See the following titles.) 

SLAB BOARDING. A rough covering 
with slabs as in some rural sheds. 

SLAB DASHING. Eoiigh casting a wall 
with coarse mortar and pebbles. (Also written 
Slap Dashing.) 
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SLAB HOUSE. A liouse built .of -mjoden ' 
slabs or rougli-liewii planks. Especially applied 
to houses , so made by the Indians' of northern 
California and the Isorthwest coast.. Planks 
were split out of cedar or other .wood with 
elk-horn and wooden wedges driven by stone 
inaliets. ■ They were reduced to any requhed 
thickness by adzing. In size the planks were 
sometliiiig e'xtraordiiiary at times, reaching such 
dimensions as 4|- by 24 feet. Some tribes 
built houses with a roof of one slope while 
others put up a ridge or double ridge and made 
two or more slopes. Several ftiinilies lived 
under one roof, and often a whole community 
had but a single house. The dimensions were 
sometimes as great as 75 feet long by 40 wide 
and 15 high. The rafters were supported by 
heavy posts set in the ground, and the planks 
were tied iiorizontally on the sides between 
upriglit posts, while those on the roof ran with 
the slope and were grooved and overlapping. 
The fimily apartments were sepai'ated by parti- 
tioiis about 2 or 3 feet high and often higher. 
North of the Strait of S. Juan de Fiica the 
slab houses become even more massive, with 
carving on the posts in front and sometimes 
within. The totem posts set up in front are 
elaborately carved, (See Assembly House ; 
Communal Dwelling ; Totem Post.) 

— F. S. Dellenbaugh. 

BLAB PLASTERINra. Coarse plastering 
such as was used in tilling bet^veen the beams 
on the exterior of half-timbered houses in Eng- 
land. Also Slap Plastering. 

SLAG ROOFING. A plastic material made 
by mixing coal tar, asphalt, or a similar material 
with finely divided slag and sometime>s other 
hard material. This, when properly applied, 
serves well for roofs of very low pitch. 

SLAG WOOL. Same as Mineral Wool. 

SLAP DASHING. Same as Slab Dash- 

in or, 

"slap PLASTERING. Same as Slab 
Plastering. .. 

SLAT. A flat and thin board or strip, 
especially if relatively narrow, usually of wood. 

Rolling Slat. A slat in a Shutter, or a 
Blind in sense A, wdiich with the others in the 
same panel is fltted into the frame by pivots, 
and secured loosely to a rod, so that all the 
slat^s are adjustable together. 

SLATE. In building, . Roofing Slate; that 
is to say, a fissile variety of argillite used 
mainly for roofing and, in more solid masses, 
for sinks, floor tiles, mantels, and the like. 

— G. P. M. 

Roofing Slate is obtained by splitting the 
larger masses into thin slabs, which are then 
trimmed to certain standard dimensions. It 
was formerly divided in Great Britain into 
regular sizes known by arbitrary names. The 
sizes most often used are Countess, 10^^ X 20^^, 
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■■ and Dticliess, . 12^^ X 24'^ Other sizes are: 
given as follows : — 

Double; 7-'^ 'x BTb, , Empress, 16'" x 26'b 
Lady, 8" x 16". liip^erial. 24" x 30". 

■Yiscountess, x IS' b Rag, 2-i" x 36' ^ 
Marchioness, 11" x 22". Queen, , 24" x 36". 

Friocess, 14" x 24". 

It does not appear that these terms have 
ever been common in the United States. It is 
more; usual to specify the sizes, which do not 
vary greatly. Thus, 8'' x 16'^ isui good size 
for smaller surfaces, and 10^7x20^' for large 
slopes of a roof. The varieties of slate are very 
great, and the preference for this or tliaf quarry 
has varied from time to time, partly according 
to tlie colour in vogue or called for by tfie 
building' in question, anil partly by the favour 
showui to a particular surface with or without 
gloss and the like. Purple, green, and red are 
the common colours, and each of these colours is 
often very agreeable; moreover, it has l^eeii 
found easy to make some w;hat effective patterns 
of their combination. Cn the other band, the 
very darkest slate, that wiiicli approaclies black, 
is preferred l:>j many architects, and some of 
the best qualities of slate are of this colour. 

■ — R. S. " 

Rilev, Building Constnietion for Beguuiers^ 

1899. 

SLATE BOARDING. The , covering of 
waalls with slate, as if with boards or shingles. 

SLATING. The applying of roofing slate 
to the sheathing boards or battens or strips 
which are nailed to the rafters. As the slating 
must overlap for a definite proportion of its 
length, the distance apart of the places for nail- 
I ing can be determined beforehand. Thus, if 
slates 24 inches long are used, and if it be re-, 
quired that each slate overlap the one below 
it for 14 inches (leaving 10 inches ‘‘to the 
wmather^^ in each course) then the rows of nails 
wuil he 10 inches apart. Nails may be driven 
near the centre of each slate or near the head ; 
it is rare that both methods are used, as tw'o 
nails to a slate of ordinary size is considered 
sufficient. Nails should he of copper or be in 
some way protected by a non-corrosive metal 
composition, and the holes through which they 
are driven must be made in advance, which is 
done usually by the sharp point of the slater’s 
hammer, 

SLAUGHTER HOUSE. A place, building, 
or group of buildings intended for the slaughter 
of domestic animals used for food. 

The object of the public abattoir, or highly 
organized slaughter house, is to do away with 
the nuisance and evils of scattered private 
slaughtering places. In ancient Rome, under 
the emperors, a guild of butchers existed who 
were privileged to do slauglitering in special 
buildings. In modern times, the organized pub- 
lic abattoir originated in the beginning of the 
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iiiueteentli ceiitury. I^apoleon I., recognizing 
the sanitary, commercial, and economical advam 
tagcis of centralized public abattoirs, authorized 
ill 1810 their construction in the suburbs of 
Paris, and decreed that private slaughter houses 
be forbidden. In 1815 five public slaughter 
houses were opened, covering thirty-eight acres 
of ground. Since then large cities and many of 
tlie smaller ones have followed the example of 
Paris. Ill the United States large abattoirs 
exist, particularly in the large Western cities, 
which are centres of the cattle market. Some 
of these are immense establishments, fitted up 
with elaborate machinery for rapid and humane 
killing of a large number of animals, and with 
well arranged auxiliary buildings intended for 
the sanitary and commercial disposal of the offal 
incident to slaughtering. 

In Europe municipal abattoirs are the rule; 
in the United States many abattoirs are built 
by butchers’ associations. Public abattoirs, 
erected by a city, offer the best solution of the 
problem of the sanitary control of the meat 
supply; cleanliness and sanitation can be en- 
forced, and the slaughter stands or compaitments 
rented to butchers form a source of revenue to 
the city. Abattoirs must be located in the out- 
skirts of a city ; good facilities for tlie transpor- 
tation of the cattle, by rail or by water, and by 
the country roads, where the adjoining rural dis- 
tricts are devote<i to cattle raising, are required. 
For the conglomeration of buildings a large area 
of suitable ground is required, and future exten- 
sion must be considered in the original lay-out. 
Markets for cattle to be slaughtered are best 
placed adjacent to abattoirs, for by combining 
the cattle market with the slaughter house, the 
sanitary inspection of the meat supply of a city 
is rendered more concentrated and efficient. 

A public abattoir consists of many buildings, 
namely stables, large sheds and pens for the 
animals to be slaughtered, subdivided again into 
stables for oxen, calves, sheep, and pigs ; sepa- 
rate slaughtering houses for each of the animals 
named ; covered yards for dressing of carcasses ; 
buildings for diseased or suspected animals, 
for storage of fodder for the animals, for cold 
storage of meat, for the cleaning of entrails, 
and for the commercial utilization of the offal 
(fat-rendering and bone-boiling establishments) ; 
an administration building, with offices, rooms 
for the butchers, for the sanitary inspectors and 
veterinaiy surgeons, laboratories for the micro- 
scopical examination of the pork ; toilet rooms, 
bath houses, restaurants, etc.; finally, a boiler 
and engine house, with pumps, dynamos, and 
refrigerating plant. To this is sometimes added 
a wholesale meat market (see Market). The 
generally low-roofed one-story stable structures 
present no features differing from rural cattle 
stables (see Stable). The roadways between 
the sheds and all open yards must be well 
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paved with durable pavement (like the Belgian 
block pavement) and must imve good surface 
water drainage. 

There are two types of arraiigenuMit of the 
halls for slaughtering : in one then*, is only a 
large common slauglitering liall ; in the other 
two rows of smaller compartments are arrangx'd, 
one on each side of a eentrai ais](', <‘a<*h (^ompart- 
inent being rented to one or st'veral Imtclua's. 
The first-named type facilitates offkaal inspc'c- 
tion. The outer walls of the slaugiitm' houses 
may be of brick, or of iron with glass roofs and 
sides. It is essential that the inside walls, to 
a height of at least five feet, should he made 
impervious, so that dried blood and scraps of 
flesh adhering to them can lie removed liy means 
of warm water. Walls may he faced with glazed 
brick, or be of brick (-oated with as})lialted 
varnish ; the woodwork, if there is any, is 
treated in a similar manner. Flooi's sliould 
also be impervious, hard, durable, and not too 
smooth or slippery. Asplialtod and t*om*rete 
floors have proved to be but partly sueeessful, 
for asphalt is apt to become soft in summer 
time, and cement floors eraek, or beeenu‘, ehipjjcd 
or broken by the axe of tlie but<‘her. A good 
pavement is formed of two layers of hard-linrnt 
brick laid on edge in cement or (‘oiu'rete. Many 
butchers prefer a w^ooden floor, of liea^y planks, 
of Georgia pine, thoroughly calked at the joints 
in the manner of a ship’s deck ; but as this be- 
comes splintered by the blows of the axe in 
slaughtering or dividing up the killed animals, 
it is necessary to put down two layers of plank. 
The upper parts of the walls and the (‘eilings 
should be frequently whitewashed. The sanitary 
features of a slaughtering house include a very 
ample and liberal supply of cold water, for the 
watering and washing of the cattle, for floor 
washing, fire protection, etc. ; a Bup})ly of hot 
water; proper sewerage and floor drainage; 
sometimes a chemical purification of the sewage, 
slaughtering waste, and blood ; plenty of venti- 
lation ; good lighting and special arrangements 
for removal of oflal, animal mannre, blood, fat, 
entrails ; well-paved yards and streets, vie , ; 
modern German abattoirs are frequently provided 
with a rain hath (which see under Bath) flu* the 
butchers’ employees. The interior equipment of 
slaughter houses compriseB hoisting machinery, 
cranes, truck, and iron tanks on wheels for the 
manure and hides ; barrels for the blood ; \veigh- 
ing scales ; hydrants for w-atering and ffushing ; 
also a refrigerating plant. The noxious vapours 
and gases arising from the pans and kettles 
should be passed through condensing tanks and 
then under the fixes of the boiler, and discharged 
through the main chimney stack of the boiler 
house. The disposal of the manure from stable 
yards, cattle pens, hog pens, etc., should be 
carried out with regularity; the streets and 
boulevards of the abattoir must be swept and 
528 


SLOW-BUBNING CONSTRUCTION 


' ■ SliBBPER 

waslied, and l}iiildiiigs in which diseased animals 
are kept require disinfection. 

Oscar Schwarz, 'M.D., Bmii Einrichiimg imd 
Betfieh offenilicher SeJiUtchth miser unci Viehhofef 
Second Edition, Berlin, 1898 ; Ilandbuch der ArcM- 
telaur, Part IV., Voi. IIL, 2 ; GehoAide fur Lehens- 
mittel-Verscjrfjinifj, Second Edition; Dr. Theo. 
Weyl, Haadburh der Hijgiene, Vol. VL, Part B ; 
G. Osthott, MurkUinllen und Schktchthmiser ; 
Stevenson and iiurphy, Treatise on Hygiene and 
PMic Health; article on Slaughter Housses, by 
E. W. Hope, Vol. I., 1892, Fifth and Sixth Annual 
deports of Massachusetts State Board of Health, 
illso the following papers contained in the Trans- 
actions American Public Health Association, viz. : 
Vol. IL, 1876, Dr. Janes, on Abattoirs, H. G. 
Crowell, on Abattoirs ; Vol. VL, 1880, Dr. James, 
‘•Abattoirs,” Dr. G. Devron, “xVbattoirs” ; Vol. 
XV., 1889, Dr. Salmon, “ Meat Inspection ” ; Vol. 
XXII,. 1896, Dr. Bryce, “Municipal Meat Inspec- 
tion ” ; Vol. XXIIL, 1897, Dr. Pearson, “Meat 
Inspection.” Also ZeUsehrift des dsterr. In- 
genieiir und ArdiUektenrVereines, V'ol. LIL, No. 
28, article by G. Witz on “Municipal x\battoirs.” 

W. P. Gerhard. 

SLESEPER. A piece of timber laid directly 
on the ground as a base or support for a super- 
structure, especially to carry the fiooriug of a 
cellar or ground story. Sleepers are taken from 
timber which resists decay : in the United States, 
locust or chestnut. 

SLEEPING ROOM. A bedroom. 

SLIDING POLE. (See Engine House.) 

SLIP ( I . ) . A. A narrow passage, as between 
fcivo buildings. 

B. A bench or open pew in a church. 

SLIP (IL). A small and slender strip, as of 
\vood. The more usual term in the United 
States is strip ; thus Parting Slip (A. P. S. ; 
Biley) is always called in the United States 
Parting Strip. (Compare Lath.) 

SLIP PIECE. A strip of wood attached to 
a sliding member to serve as a wearing surface ; 
specifically, a strip playing in a dovetailed 
groove to hold the object in place. 

SLIP SILL. A sill no longer than the 
distance between the jambs of an opening, so 
that it can be set in the aperture after the walls 
are built, instead of extending into the wall on 
each side beneath the jamb. 

SLODTZ, ANTOINE SEBASTIEN. (See 
Slodtz, Michel.) 

SLODTZ, MICHEL (MICHEL- ANGE) ; 

sculptor; b. 1705; d. 1764. 

He was a son of Sdbastieii Slodtz, sculptor, and 
was of Flemish origin. He studied long in Borne. 
There is a statue of S. Bruno by him at S. Peter’s, 
and a monument to the Marquis Capponi in the 
church of S. Giovanni dei Fiorentini (Borne). 
Beturning to France, he made the two monu- 
ments of the cardinals of Auvergne, at Vienne 
(Isbre). In 1747 he returned to Paris, and in 
1750 made the monument to the Abbd Banquet 
de Gerzy at the church of S. Sulpice, Paris, his 
chief work, and decorated the Chapelle de la 
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Vierge. He was assisted in imich of liis work 
by' his brother, Antoine Sebastien Slodtz. 

Gonse, Bciilptaire frci}u;(dse ; Seiibert, Knnstler- 
lexicon. 

SLODTZ, SEBASTIEN. (See Slodtz, 
Michel.) 

SLOPE OP A ROOF. (See Pitch.) 

SLOW - BURNING CONSTRUCTION. 
Any coii.st ruction designed to dimioisli as far as 
possible the facility of ignition, and to hinder the 
spread of fire, while consisting entirely or in 
large part of combustible material. 

This system, sometimes called Mill Construc- 
tion, has been developed by the Factory Mutual 
Fire Insurance Com,paiiies of New England, with 
a view to bringing the construct} on of cotton 
and woollen firctories, paper mills, and metal- 
wmrking e.stablishments to the safest conditions 
which can be made consistent with the use of 
wood ; also to give stability and strength 
coupled with adequate light, air, and ventilation ; 
and finally, at the least cost by the unit of the 
square foot of occupied floor, giving due regard 
to the respective uses to which the building is 
to be put. It has been a gradual development 
of many years, proceeding wholly from the 
interior motive or use of the property, without 
regard to architectural display. The ciistomaiy 
method of construction at the present day is as 
follows : — 

The basement floor is laid on well-drained 
ground covered with a tar or asphalt concrete 
in which heavy timbers may be placed, overlaid 
with plank and board floors without clanger of 
decay. Cement concrete, being hygroscopic, does 
not serve the purpose, but permits or promotes 
the rapid decay of the wood laid in or upon it. 
Asphalt concrete is also a n on-con diictor of 
heat and is warm to the feet ; cement or stone 
floors keep the feet cold, hence the common use 
of wooden clogs or soles in the stone-floored 
weaving sheds of foreign countries. 

The superstructure may be of one or more 
stories in height. The modern textile mill 
seldom exceeds three stories for the preparation 
and the spinning of the stock, one story for 
w^eaving. The modern macliine shop is more 
often one st<:)ry in lieigbt than in excess. There 
is a moderate relative diflei’ence in the cost ]>y 
the unit of the square foot of floor between the 
one-story or many-storied building, a building of 
two or three stories in height being on the wiiole 
cheapest. 

The structure consists preferably of brick 
walls with the maximum of wdndow space, the 
top of the window being carried l)etweeu the 
timbers flush with the underside of the floor or 
roof so as to give the maximum of top light. 
Within these walls heavy timbers are carried 
8 feet or 10 feet 4 inches or rarely 11 feet on 
centres, preferably 22 feet span from wmll to 
post and from post to post ; the sizes of timber 
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vary according to the proposed weight of 
machiiiery and stock to be placed upon them, 
the weights in a textile factory rarely exceeding 
seventy pounds to the square foot at any point. 
Upon these timbers are laid planks grooved and 
spliiied, of not less than 3 inches in thickness, 
on S-foot spans, — 4 inches or more on the wider 
spans, — covered first with rosin-sized paper or 
a fire retardent or waterproof material, then a 
top floor, now in the North customarily of birch 
or maple. 

The spaces between the timbers may be 
sheatiied solid or close upon the planks, or may 
be in some instances protected by sheet metal, 
Air Cell Asbestos Board, or Sackett Wall Board, 
wdiieli retard ignition; or it may be covered 
with a porous wash or water paint. Beams 
should never be oil painted under less than three 
years, lest they should be exposed to dry rot. 

The roof, of one-half inch pitch, is constructed 
in the same manner, covered usually with com- 
position roofing of the best kind. In certain 
cases, like the roofs over the Fourdrinier machines 
in paper mills, -where there is a very great con- 
densation of moisture, a coating of 1-inch mortar 
is sometimes placed betw'een the plank and the 
outer boarding of the roof, and the ceiling is 
sheathed solid within, making a roof of at least 
6 inches in thickness, which is sufficiently proof 
against cold when properly ventilated to be 
free from condensation. Varnish of the common 
kinds is never used on any part of these wooden 
surfaces, on account of the extreme hazard of a 
fire passing rapidly over it. 

It is not held that this construction of timber 
and plank is free from the danger of fire, unless 
suitably guarded according to the degree of 
hazard of the contents within. This solid 
method of construction is, however, free of the 
customary danger which afiects hollow walls, 
hollow floors, and hollow roofs, since in the 
wooden flues of what is sometimes called ‘‘ com- 
bustible architecture ” fire may pass from cellar 
to attic fully protected from water. 

In the mill of slow-burning construction auto- 
matic sprinklers placed between the timbers 
s’weep the ceiling with w^ater on both sides of 
the timbers whenever called upon by the occur- 
rence of a fire. Hose streams thrown from 
either side may also sw^eep the fire completely 
from the ceilings between the timbers. 

The next most important point in slow-burning 
construction in a building of many stories is 
that each floor shall he absolutely cut off from 
every other floor by avoiding all open ways. 
Staircases are placed in towers, preferably out- 
side the main building ; if within, cut oflf by fire 
walls, the doorways being protected by suitable 
fire doors made of wood encased in tin, with lock 
joints, the nail heads being covered. Belts or 
ropes for driving the machinery are also carried 
in separate towers without openings into the 
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main mill. The sanitary aiid ihher applininrs 
are also constructed in separatt^ towei’fs wiliimit 
any open way from floor to floor ; adequato flro 
escapes being attached at suitablij ponds uutsi<Ic 
the mill. 

This factory floor has lun'cr be('n bm-m'd 
through by any fire oc'curring in tin' working 
department of the factory. Ail linss that, havi^ 
passed from one story to another liave eitlua’ 
passed through belt boles or ])y open pa;^sage- 
ways. In two instances of storage in large 
quantity, where stock has taken iiw at the 
bottom of the pile, the heavy floor has been 
burned through. 

The tendency in modern days lias been, espe- 
cially in cotton mills, to adjust the vsize of the 
floor to certain elements of tlie nuu*hanism. Tin^ 
modern cotton factory is usually 126 to 128 feet 
in width by any suitable length, that width 
giving free play to the mule spinning raaehiiie 
of the size that will give full einifloynumt with- 
out overwork to one spiniH'r. in of inn* W’ords, 
the plans for placing the mai'luiuoy iire made 
before the floor spaces an*, laid out. 

Another method of eonstni<*tion is to ]mt up 
a self-sustaining timber frame, the outer post 
being recessed in a pilastered wall w holly fr(*e 
of any fixed connection witli tlie wall itself, a 
band or tie being placed across tlie recess in the 
pilaster and across the post but not atta,ehed to 
the post itself. Every post is given its owm 
support on its owm separate pier, tlie foundation 
of the wall, which may be very light, being 
separated. In this w^ay, if there is any shrinkage 
or settling of the wall, w^hich is apt to (xaair, 
especially in high buildings, it does not tlirow 
the alignment of the timbers out of level The 
adjustment of shafting therefore takes nuu*h less 
time and is much more certain. In this m(*thod 
of construction the substance of the wall may be 
almost veneer, the greater part consisting of 
window’s. 

It is now customary to glaze these window’s 
with fine ribbed glass in true curves, inverse and 
obverse, twenty-one ribs to the inch, rilis set 
vertically. This type of glass diffuses the light 
throughout a very wide building, giving daylight 
free of shadows — a most important fiuttor, 
especially in weaving. When tlie inside w^ork 
is dusty, the ribs are placed outside. Where the 
outer side of the window is exposed to smoke or 
soot, the ribs are placed inwardly. In special 
places prismatic glass is used in place of the 
factory ribbed glass. 

After this building is constructed, the great- 
est care is taken not to fill it up wflth com- 
bustible shelves, W’-ooden partitions, or other 
dangerous elements in construction. Incom- 
bustible material is chosen as far as possible for 
these purposes. Closets, cupboards, and con- 
cealed spaces are avoided to the utmost, the 
purpose being that there be no place cither 
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iir roof, floor, or wall, or within the building, in 
which fire may be protected from water, or in' 
which vermin of' any kind can lurk. 

What is called slow-burniiig construction 
should never be adopted without due u’egard 
being given to all the principles of mill con- 
struction : the separation of each floor from 
every other, the avoidance of open ways, the 
avoidance of varnish upon inside finish, ot com- 
bustible shelving, and yet more without giving 
full regard to adequate apparatus lor the extinc- 
tion of fires. Wood will furnish material for 
fire, however disposed. All that is claimed lor 
slow-burning construction of wood is that its 
adoption gives readier opportunity to extinguish 
a fire than any other at a low cost. 

Whether or not this method of constraction 
is better or worse than the modern steel con- 
struction, depends upon many conditions which 
cannot be dealt with in this treatise. Unless 
the steel is protected adequately from the h&dt 
generated in the ignition of the contents of the 
'building, the complete destruction of the steel 
frame building may not foilcwq but so long -as it 
stands, it serves to hold the contents under con- 
ditions which will assure their complete, or 
nearly coniplete, destruction by fire. Slow- 
burning mill construction in its place and for 
the purposes for which it has been developed, 
has proved to be cheaper, safer, and better than | 
any form of so-called fireproof mill yet invented. 
The losses by fire on many hundred million 
dollars’ worth of factories constructed on these 
rules, and fully protected with apparatus for 
extinguishing fires, have, lor five years, October, 
1895^ to November, 1900, inclusive, been less 
than four cents per annum on each hundred 
dollars of risks carried by the Senior Factory 
Mutual Fire Insurance Companies, or less than 
twenty cents per one hundred dollars for five 
years’ insurance on over $600,000,000 worth 
of so-called “ special hazards.” 

— Edward Atkinson. 

SLUSH (v.). In masonry, to throw mortar 
on top of a course to form a bed for the next 
course. Slusiied work permits bricks to be laid 
dry on such a bed in the interior of a wall, and 
makes inferior work. Shoved wovk requires 
each brick in the interior of a wall to be sur- 
rounded with mortar so as to avoid any dry or 
open joints. (See Shove Joint, under Joint.) 

SLUTER, CLAUX (NICOLAS); sculptor 
iinmqier ) ; d. 1404 or 1405, 

Philippe le Hardi, Duke of Burgundy, founded 
the Chartreuse of Champmol at the gates of 
Dijon (Cote-d’Or, France), in 1383. To build 
and decorate this monastery, with its church and 
his own monument, he called together many of 
the best architects and sculptors of his time, 
chief of whom were Andr4 de Dammartin (see 
Dammartin, A. de), Jean de Marville (see 
MarviUe, J. de), and Olaux Sluter. Jean de 
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Marville directed,, the scu}.ptors until Ms ■death 
in 1389, when Olaux' Sluter, of the Conitd 
d’Hollande took control. The earliest of the 
sculptures of the Chartreuse are, the figure,s on 
the portal of the church. Of t,hese the Madonna 
is probably by de Marville, but the splendid' 
statues 'of Pliilippe le Hardi, liis Duchess 
Marguerite de Flaiidre, S. Jean and S. Marguerite 
are by Sluter. Siiiter,’s most characteristic work 
is the so-called Puits cl€ Moise (Weil of Moses). 
This was intended to be the base of a Calvary 
(ci*ucifixioii group) which stood in the cloister of 
the Chartreuse. The design of this work is by 
Sluter. He was assisted, by his^^ nephew, Claux 
de Wer’we (see Claux de M'erwe),, who in 1398 
began. to take control of the work. , The great ,. . 
moiiuinent of Philippe le Hardi in the inuseiiiii 
at Dijon was undoubtedly designed and begun 
by Sluter, but the sculpture itself, especially the 
famous pleimmts (mourners) about the base, is 
the work of Claux de Werwe.^ In 1404 Sluter 
retired to the Abbey of S. Etienne at Dijon, 
where he died. 

Goose, Sculpture franr^aise; Gonse, 
fjothique y Chabeuf, Dijon Mowii'uients pit Sou- 
venlrs ; Brownell, French Art; Marquis L. De 
Laborde, Les Dues de Bourgogne. 

SLTPB. Same as Slip (I., A) ; written in 

this form, which it retains from the fifteenth 
century, it is used in ecclesiologieal writing. 

R TVirn H MICHAEL MATTHIAS; archi- 
tect; b. July 11, 1626 (in Rotterdam); d. July 
24, 1692 (in Berlin). 

He was court architect of the great Elector 
Friedrich Wilhelm, and rebuilt the Marstall- 
gebaude (Berlin) about 1666. 

Borrmann, Denkrndler von Berlin. 

SMILIS ; sculptor and architect. 

Smilis was probably from HSgina, Greece. 
He flourished in the sixth century b.c., and 
was associated with Theodoras (see Theodoras) 
and Rhoecuss in the construction of the laby- 
rinth at Lemnos and the Temple of Hera at 
Samos. He made the statue of Hera in that 
temple, and a group of the Hours, which was 
preserved in the Heraion at Olympia. 

Collignon, Histoire de la Sculpture grecque. 

SMIRKB, SIR ROBERT; arcliitect ; b. 
1781 ; d. April 18, 1867. 

In 1796 he entered the office of Sir John Soane 
(see Soane, Sir J.), then occupied with the build- 
ing of the Bank of England, and in the same 
year became a stuflent of the Royal Academy. 
In 1799 he won the gold medal for design. He 
visited Athens in 1803, wiiile Lord Elgin w’as 
removing the sculpture from the Parthenon. 
He also visited Sicily and made drawings of the 
architectural remains there. Smirke was em- 
ployed on the Mint, London, in 1809 ; and in 
1845 wms placed by Sir Robert Peel on the 
commission for London improvements. He built 
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Lowtlier Castle and Eastiior Castle, and in 
1808 rebuilt Covent Garden Theatre (burned 
in 1858). One of his most important works is 
the main facade of the British Museum 
(London). 

Edward Sinirke, 3Iemoirs of Sir Bohert Smirke; 
Arch, Fab, Soc. Dktiomry. 

SMIRKS, S'YDNBY'j architect; b. 1799; 
d. Dec. 8, 1877. 

A brother of Sir Robert Smirke (see Smirke, 
Sir R.). In 1828 he was clerk of the works 
at S. James^s Palace (London). At the British 
Museum, about 1855-1857, he designed and 
built the great circular reading room. 

Arch. Pub. Soc. Dictionary. 

SMOKB EXTRACTOR. Any device, as a 
hood or ventilator at the top of a chimney, by 
which an upward draught is maintained or 
accelerated. 

SMOKE TOWER. Any high construction, 
more important than a chimney stack, used to 
convey smoke from a building to the outer air, 
as in some churches. 

SMOKE VENT. All opening in a roof, 
generally of some primitive dwelling or hut, by 
which smoke may escape. 

SMOKING ROOM. An apartment set 
aside for the use of smokers. 

SNACKBT. In Scotland, a latch, hasp, or 
catch for a door. 

SNECK. A latch ; local British ; the term 
applied especially to one of several ancient 
forms of thumb latch. 

SNECK (v., I.). To fasten with a sneck. 

SNECK (v,, IL). To dress stone roughly. 
(See Snecked Rubble, under Rubble.) 

SNOW BOARD. A continuous board 
secured at the foot of a roof slope to serve as a 
snow guard. 

SNOW GrXJARD. Any device intended to 
prevent snow from sliding off a sloping roof; 
especially, in the United States, one of several 
patented contrivances intended to be arranged 
in successive regular rows across the slope, 
commonly formed of a loop of wire. 

SNOW HOUSE. A habitation built of 
snow. (Sec Igliigeak.) — F. S. D. 

SOAKER. In Great Britain, a piece of 
metal used in flashing, each piece being of the 
size of one of the slates or tiles of the roofing, 
and the soaker being laid with the slates or 
tiles in their courses. In the United States, 
called step flashing. 

SOANE, SIR JOHN ; architect ; b. Sept. 
10, 1753; d. Jan. 20, 1837. 

His name was originally Swan. He changed 
it to Soan, and afterward to Soane. He was 
the son of a bricklayer, and in 1768 entered 
the service of the younger George Dance (see 
Dance, G., IL). He afterward studied with 
Henry Holland (see Holland), and at the schools 
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of the Royal Academy. In iT7(> be won the 
gold medal of the Academy, and a tuu'elling 
stipend which enabled him to spend three y('n.rs 
in Italy. From 1788 to 1833 he held the 
office of architect ainl surveyor t<s the Bank ol“ 
England. The facade of this bui]<ling is on<‘ 
of the best of his works. Betwei'u 1791 and 
1794 he was clerk of th(‘ works a,t S, James's 
palace, the Houses of Parliament, mid otliii* 
public buildings in Westminster, and in 1807, 
clerk of the works at the Ro.yal Hos])ital, Uhel- 
sea. In 1802, Soane was made Royal Academi” 
cian, and in 1806, professor of architiM'ture at 
the Royal Academy. In 183G he I milt the 
State Paper Office, destroyed in 1802. His 
house in Lincoln’s Inn Fields and his laige 
collection of art treasures were left to the 
nation, and constituted by act of parliament 
the Soane Museum. 

Fergusson, History of the Modern Styles of 
Architecture; Stephen-Lee, Dictionary of Mu- 
tional Bioyraphy. 

SOAPSTONE. A soft stone having a soa|>y 
feeling, comjiosed largely of foliated tale, or 
steatite, and used in nndcing sinks, stationary 
washtubs, etc. (See, also, Potstone.) 

--G. P, M. 

SOCIETIES OF ARCHITECTS. (That is, 
composed wholly or in ])art of architects.) 

The Academies of Europe, which have existed 
in great numbers for three hundred years, Avere 
known under various names signifying devotion 
to different departments of fine arts, many of 
them including architecture. These A(?ademies 
of Fine Art were sometimes organized only to 
afford instruction, while others were associations 
of professional artists of different classes. It 
will be endeavoured in this list to include only 
those in which professional architects were 
associated. Many societies are composed of 
architects and engineers, like most of those in 
Germany and Austria-Hungary, and others are 
societies of architects and archmologists. There 
are also many societies of arclneology, (.‘omposed 
mostly of architects ; but in most andnvjological 
societies, such as exist in nearly (wery Eurojit'an 
city of any consequence, and a few in Anunb'a-, 
the inffuencc of arcliit(3cts does not predoniinale. 
As compared with them, the number of purely 
architectural societies is very limited. The fine 
art societies, first referred to iierein in each 
country, are those in which professional arHii- 
tects are believed to have had administrative 
functions. Then will follow, more sjiecitically, 
architectural societies in each, most of which 
are of comparatively modern origin. 

Austria-Hiinr/ary. An Academy of Paint- 
ing, Sculpture, and Architecture was founded in 
Vienna in 1705. There are also Societies of 
Architects and Engineers in Vienna and Prague, 
and in Budapest, where there has recently 
been a great revival of architecture. 
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Belgium. The Central Society of Archi- 
tecture of Belgium was founded at Brussels 
in 1872. Its monthly piibiication is called 
IJ IPrmdation. It has a defensive league like 
that of the Central Society of Architects of 
France. 

Canada^ Dominion of. There is a Quebec 
Institute of Architects, which has recently been 
iuvstrumeiital in having a law passed by the 
Parliament of tlie Province of Quebec requiring 
the official registration of architects, somewhat 
similar to that now in force for examining and 
licensing architects in the state of Illinois. 
The headquarters of the Institute is at Mon- 
treal. There is also an Institute of Architects 
in the Province of Ontario, with headquarters 
at Toronto. 

France. The Academy of Architecture 
was founded in 1671, and existed down to the 
breaking out of the revolution of 1789. In 
1819 the now existing Academy of Fine Arts 
was definitely founded. This is one of the five 
great divisions of the Institute of France; it 
consists of the five sections : painting, sculpture, 
architecture, engraving, and music, and is com- 
posed of forty members. Its chief duty toward 
the art or profession of architecture is in direct- 
ing certain competitions, giving the prizes, in- 
cluding the great Prize of Rome (which see), 
and nominating candidates for professorships 
and the like. The Academy of France at Rome, 
which also was founded in the seventeenth 
century, still continues to occupy the Villa 
Medicis, which it has held ever since the be- 
ginning of the present century; but this is 
rather a school than a society. 

Of distinctively architectural societies in 
France, the Central Society of Architects, 
founded in 1840, takes the lead. It not only 
holds regular meetings, but periodical con- 
gresses, to which all the Architects of France 
and visitors from other countries are invited. 
Its first bulletin was issued in 1851, and its 
Annales in 1875, since which time it has con- 
ducteil the ('ongresses just mentioned. It now 
has 500 members. The congresses have been 
held annually since 1873. Its publications 
an‘, : Manwd of the Laws of Buildings 
(Paris, 1878-1881), and Price Lists AppUca- 
hie to Buildings (1883-1893). Under its 
auspices was estal;)lis}ied in 1884 the Architects’ 
Mutual Defense Association, of which there 
are 340 iuembers, a sort of mutual assurance 
against the rigorous provisions of the French 
laws concerning the personal responsibilities of 
architects. The National Society of Architects 
of France was founded in 1872, and in 1891 it 
was changed to the Professional Union of the 
Architects of the Department of the Seine, 
with 150 members. It publishes a fortnightly 
journal called The Arcliitect, A society was 
organized in 1877 called the Friendly Associ- 
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ation of Architects Honoured by the G-overn- 
ment, comprising those who had obtained the 
diploma of “ Architect ” from the National 
School and those who had obtained the Grand 
Prize. There are 230 members. It is a sort of 
Corps d' Elite of French architects, and pub- 
lishes an annual bulletin. Tlie Union SyndL 
cale of French architects was formed in 1890, 
composed of architects, inspectors, designers, 
decorators, and the better class of operatives, 
comprising the independents or free lances of 
the profession. There are thirty-two local 
societies in France, among which is the 
Academic Society of Architecture of Lyons, 
the oldest of all existing French Societies, and 
which stands first in importance, founded Dec. 
18, 1829. Connected with it is a society of 
assistants and students called the Architectural 
Union of Lyons. Of other departmental socie- 
ties are the Provincial Society of Architects of 
tlie North of France, The Provincial Society 
of Architects of the Southeast of France, and a 
provincial society with headquarters at Lyons, 
which comprises the members of twenty local 
societies. (See Architect, The, in France, for 
the laws regulating the practice of the profes- 
sion, and col. 140 for French societies.) 

Germany. The Royal Academy of Arts 
was founded in Berlin by Frederick 1. of Prus- 
sia in 1699. After the failure of the acade- 
mies that had been established in Munich in 
1759 and 1770, the present Royal Munich 
Academy was established by Joseph I. of 
Bavaria in 1808. The following German 
cities have mixed societies : Berlin, Architects 
and Engineers, founded 1857 ; Constance, 
Architects and Builders, founded 1881 ; Dres- 
den, Architects and Engineers ; Planover, 
Architects and Engineers ; Munich, Architects 
and Engineers. German architects have held 
congresses since 1853. 

Great Britain. In England the Royal 
Academy is supposed to deal with all the arts, 
and has always included architects in its mem- 
bership. The committee which petitioned tlie 
King (George III.) had for its cliairman Sir 
William Chambers, architect, Dance, architect 
of the Mansion House, also being a member. 
Sir Joshua Reynolds was the first president, 
and Sir William Chambers, treasurer. Archi- 
tectural drawings are shown at its aimual 
exhibitions. 

There io in Edinburgh a Royal Scottish 
Academy of Painting, Sculpture, and Arclii- 
tec.ture, founded in 1825 and incorporated 
under royal charter in 1838. 

Of distinctively architectural societies the 
Royal Institute of British Architects (called 
R. I. B. A.) stands first. It was organized in 
1834 as the Institute of British A^xhitects, 
and chartered by William lY. in 1837, and 
subsequently, through the influence of the late 
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Prince Albert, the Queen permitted it to prefix 
the word Royal ’’ to its name, and instituted 
the “ Royal Gold Medal for the Promotion of 
Architecture.” A new charter was granted in 
the fitfietli year of the reign of Victoria (March 
28, 1889), under which it is now conducted. 
Under the existing by-laws “Any non-metro- 
politan architectural society in the United 
Kiiigdoin, or in any colony or dependency of 
the United Kingdom, consisting in whole or in 
part of professional members, may, subject to 
such regulations, limitations, and restrictions 
as may from time to time be prescribed by 
resolution of the Royal Institute, be allied 
with the Royal Institute.” The Institute in 
1899 had 618 Fellow members, 993 Associate 
members, 46 Honorary Associates, comprising 
a total subscribing membership of 1657. 

The xirehhedinxil Assodation (London) is 
incorporated under the authority of the Liter- 
ary aud Scientific Institutions Act, 1854. 
The objects of the Association are, “ to provide 
and afford facilities for the study of architec- 
ture, and to serve as a medium of friendly com- 
munication between the members and others 
interested in the study and progress of archi- 
tecture.” The president is ipso facto a mem- 
ber of the Council of the R. I, B. A. Many 
of its members are Fellows or Associates of the 
R. I. B. A. Its membersiiip, like that of the 
Institute, is not confined to London, but com- 
prises also architects from other parts of the 
United Kingdom. (See Architect, The, in 
England.) 

Of local societies not affiliated with the R. 1. 
B. A. are those at Oxford, 1837, and Edinburgh, 
1850. The Cambridge-Camdeu Society was 
once a great power in connection with the Gothic 
revival during the middle of the century. It 
was composed of High Church clergymen and 
architects, and issued many valuable publica- 
tions. It was mainly instnunental in reviving 
the ancient forms of worship in the churches of 
the establishment, vestments, church furniture, 
and fittings, and decorative work allied to Gothic 
architecture. 

The Society of Architects, London, is inde- 
pendent of the R. I. B. A. It was founded in 
1884, and incorporated under the same authority 
as the Architectural Association in 1893. Its 
objects are similar to those of the Architectural 
Association, but have a more practical turn and 
concern more the practice of architecture. It 
also has a very thorough educational department, 
and requires an educational test for membership. 
In 1899 it had 509 members, 17 honorary 
members, 10 associates, and 15 students. It 
publishes a monthly journal. 

There is also in London a Society of Anti- 
quaries, famous for its periodical Arclimologia^ 
which was incorporated as early as 1751. This 
society is still in existence, and commenced a 
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movement in Kovember, 1888, to bring about 
the union of all the arclueologi(%‘d societies of 
the United Kingdom. A consultative <*entni! 
body was formed by it in !890, < 'on i postal of 
representatives of all the county sot'ii'lit's. I'he 
Sodety of the Dilettanii was Ibinidi'd in 1731. 
In 1769 it published a folio volume, on Ionian 
antiquities, and later, in 1797, supplemeidial 
the investigations of Stuart and iu‘v<‘tt (to 
which it had contributed material sup|)ort) by 
another volume entitled (f hmia. 

In 1817 it published a still later \a)lume en- 
titled Unedited xb(ti(]in’ti('S of Attica. There 
is also a society for the preservtition of anciimt 
buildings. (See Restoration.) 

There is also the Royal An'lja'ologieal Insti- 
tute of Great Britain aud Irelainl, and the 
society which publishes the Ardaciito(jical 
Journal, and the British Arelneologii'al Asso- 
ciation, which publishes its own journal. 

There is an Architectural Institute A Si'ot- 
land located in Ediiihurgli, which ymhliwlies 
transactions, and a Soiaety of Antiquailes of 
Scotland. 

In Ireland are similar associations : Tlu^ 
Royal Institute of the Arehiteets of Ireh'unl, ami 
the Historical and Arclueological Association of 
Ireland. 

Italy. An Academy of Architec'ture was es- 
tablished us (airly as 1380, in Milan, by (hde- 
az 20 Visconti. The Society of S. Luk(‘, of 
Florence, is also one of the oldest art soeiihies 
in the world and is still in existence. It was 
founded by one of the Medici family in 1350. 
There was an earlier Academy of tlie Fine Arts 
established in Venice in 1345 also nanuMl S. 
Luke. The Academy of S. Liikt^ at Rome was 
founded in 1595, and is still in existemxx The 
French academy is somewhat related to it by 
tutelage and descent. Of modern soeietievs the 
Instltut de Corrispondeme ArdueoJoyica, of 
Rome, was established in 1830 for tlie investi- 
gation of the ancient monuments of Italy, and 
has been mainly supported by the Prussia, n gov- 
ernment. It has issu(3d many valiialile publica- 
tions. (Sec Architect, The, in Italy.) 

Japan. There is an Institute of Japanest^ 
Architects, with headquarters at Tokio, win<*h 
has a large membershi}). 

Netherlands. The Society for the Kne^our- 
agemeiit of Architecture was fouudcHl at Amster- 
dam in 1819, and reorganized in 1830, after the 
separation of Belgium from the monarchy of tlie 
Netherlands. It lias about a thousand rmm i hers. 

Russia. In 1674 Peter the Great founded 
and endowed an Academy of Sciemn^s, in whii'li 
the Empress Elizabeth (r. 1741-17()2), at the 
suggestion of Count Shuvalotf, established an 
Imperial xicademy of Fine Arts at Saint Peters- 
burg. Catherine II. increased its revenues aud 
built the present academy, which educates archi- 
tects as well as other artists. It is an immense 
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establishment, and supports its students from 
cliihliiootl until they graduate. The Moscow 
Ar(*}iieulogi(‘4d Society recently opened a museum. 
All An^lueologieal Congress has also been insti- 
tiitiHl in tiie same city. 

In Madrid an Academy of Painting, 
Scnljiture, and Architecture was founded in 
175*2 by Philip V., and is still in existence. 
Madrid also has a Central Society of Architects. 

Sweden, There is a Royal Academy in 
Stockholm founded by Linnieus in 1739, under 
royal charter. 

' \ Switzerland, , In Switzerland there are so- 
cieties of architects and engineers at Basel, Lau- 
sanne, and Zurich. 

United States, The JSfational Academy 
of Design, located in New York, was founded 
January 15, 1826. Three architects were 
among its founders, and it set out to encourage 
architecture as well as the other fine arts. It 
long since ceased to give recognition to it, and 
there are now no architects in its membership. 

Tlie first s})ecifically architectural society in 
the United States was known as the Avierican 
Insti.tntion of Ardiitects. It was organized 
in Philadelphia, Dee. 7, 1836, and com- 
prised twenty-three professional, two associate, 
and twenty-five honorary members. It had a 
<lesultory existence for twenty years. 

The American Institute of Architects was 
organized in New York, Feb. 23, 1857, 
and held regular meetings at New York up to 
the breaking out of the Civil War in 1861. 
The meetings were resumed in 1864, and con- 
tinued up to the time of the reorganization of 
the Institute into a federal body, composed of 
local chaptei's in the several cities. The first 
cha|)ter, that at New York, was organized 
March 19, 1867, with thirty-two Fellows and 
four Associates. Since then the Institute has 
only met in annual convention, the first eonven- 
tion having been held Oct. 22 and 23, 
1867. Up to October, 1897, there had been 
thirty-one conventions. There is, since Novem- 
ber, 1898, a house in Washington, D. C., called 
“ The Otjtagon,^^ which is occupied by the Insti- 
tute, and in which is the ofiice of its secretary 
and treasurer. In 1889 an important event in 
the history of the A. I. A, was the consolidation 
with it of the Association of Aixhl 

teats, which was accomplished at the annual 
convention in Cincinnati. The Institute now 
has (1899) 22 local chapters, 418 fellow mem- 
bers, and 60 associate members, besides honorary 
anti corresponding members. Each chapter may 
have mejnbers, associate or junior, who are not 
fellows or associates of the Institute. 

The Western Association of Ayrhitects 
organized at Chicago in 1884, and has a large 
membership. In 1889 it was consolidated with 
the Aynerican Institute of Architects, as above 
stated. 


The Architectural League of Annerka was 
organized at Cleveland, Ohio, June 2, 1899, 
by a convention of representatives delegated by 
nearly all the architectural clubs in tlie United 
States and one in Canada. It holds aiiiiiial 
conventions in difierent cities, to which dele- 
gates are regularly accredited by the clubs coin- 
posing the league. Its main work is the 
regulating of exliibitions of architecture and the 
allied arts, •wliich take place successively at 
the seats of the several clubs. The architec- 
tural clubs of Pittsburg, Washington (D. C.), 
Toronto (Canada), Cleveland, Detroit, Chicago, 
and Saint Louis, the Architectural League of 
New York, the T-Square Club of Philadelphia, 
the Chapters of the Institute at Pittsburg and 
Cincinnati, and the Architects’ Club of the 
University of Illinois are in the League. 

The Arclmologiccd Institute of America 
was organized in Boston in 1879, and has made 
much progress in architectural research in 
classic lands as well as in America. Archm- 
ological societies in tlie different cities are affili- 
ated with this bod}^ The Ameiican schools at 
Rome and- Athens are supported by associations 
organized for that purpose, which are closely 
connected with the Archie ologiccd Institute of 
America, It publislies quarterly The Amei'I 
can Journal of ArcJimology, 

The Art Institute of Chicago supports a 
school of arcliitecture in conjunction with the 
jlrmour Institute, 

The Boston Society of xir€hite(ys,^ 
a few years earlier, was affiliated with the 
American Institute of ArchUecis as a chap- 
ter in 1868, but still retains its separate 
name. 

The Architectural League of New York is 
a strong body of architects, mural painters, 
sculptors, and decorative workers who have to 
do with building. It was organized in 1881 
and reorganized in 1886. It is both profes- 
sional and social, and has annual exhibitions. 
Boston, Philadelphia, Cleveland, Detroit, 
Chicago, Cincinnati, Denver, San Francisco, 
Washington (1). C.), Pittsburg, Toronto (On- 
tario), and Saint Louis also have architectural 
clubs composed mostly of the younger members 
of the profession, and to whicli drauglitsmen 
are admitted. Many of them hold annual 
exhibitions. 

27m Chicago Architects’ Business Associa^ 
tion, now three years old, is the first of the kind 
ever organized ; (but see above the Union Syn- 
dicale in France, and the Society of Arehitecds 
in Great Britain). It was instituted for the 
purpose of regulating the business affairs of 
architects and their relation to various parties 
with whom they are bi’ought into contact, to 
watch legislation affecting architects, and to 
enforce professional morality. It has (1900) 
151 members and is rapidly increasing. 
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Encyclopedia Bfitanmcay s,y. Academy (Socie- 
ties) ;'b1bo^ American Supplement of same, s.v, 
Archcmlogy ; Encjjclopklie de V Architecture et de 
la Oonstructioji, P. Planat ; Paris, Diijardin et Cie., 
1888-1890 ; Cimimings, Histone Annals^ N. A. D. 
address of S. P. B. Morse, p. 37, George W. Childs, 
Philadelphia, 1805 ; Transactions of the American 
Institute of Architects, 1809, The Architectural 
and other Art Societies of Europe^ by A. J. Bloor ; 
Proceedings of the A. I. A,, 1890, Paper by A. J. 
Bloor ; The B. I. B. A, Kalendar, published am 
mially at 9 Conduit St., Hanover Square, London, 
W. ; Tear Book of the Society of Architects, pub- 
lished annually at S. James’s Hall, Piccadilly, 

London, W. Peter B. Wight. 

SOCKET. A depression or cavity, shaped 
to receive and hold in |)lace the foot of a column 
or beam, or the end of a bolt; or, in the case of 
heavy doors or the like, a revolving pivot. 

SOD. The thin layer of soil matted together 
by the roots of grass and other small herbs which 
forms the surface of a lawn or grassy field ; also, 
with the article, a small piece of this layer. 

Turning the First Sod. A ceremony akin 
to laying the corner stone. (See Break Ground, 
under Break, and Corner Stone.) 

SOD HOUSE. A habitation of sod or of 
earth, — stones and sod together. The roof is 
generally of poles or logs, covered wdth earth 
and sod. For that used by the Eskimo, see 
Turner, Eleventh Annual Eeport United States 
Bureau Ethnology. (See also Dugout.) 

— F. S. B. 

SOFFIT. The under side of a structure, es- 
pecially of comparatively limited extent. Thus 
the under side of an arch or lintel and the slop- 
ing surface beneath a stair would he called 
soffits. — W. B. H. 

SOIL PIPE. A vertical pipe which receives 
the discharge firoiii w^ater-closets with or with- 
out wastes from other plumbing fixtures, (See 
House Drainage.) — G. P. M. 

BOISSONS, BERNARD DE. (See Ber- 
nard de Soissons.) 

SOISSONS, JEAN DE. (See Jean de 
Soissons.) 

SOLAR. An upper story ; hence a separate 
or private room, as in an early English dwelling 
house. (See Sokrium.) 

SOLARI, CRISTOFORO (il Gobbo) ; sculp- 
tor and architect. 

All architect of the school of Bramante (see 
Bramante) in Milan. His most important build- 
ing is the church of S. Maria della Passione 
(Milan). He is supposed to have worked on 
the facade of the Oertosa at Pavia and the 
tombs of the Yisconti and Sforza in that mon- 
astery. In 1495 he entered the service of 
Lodovico Sforza (il Moro), Duke of Milan, and 
made the monument to his duchess, Beatrice 
d^Este, which was originally placed in the church 
of S. Maria delle Grazie (Milan). He was em- 
ployed upon the sculpture of the cathedral of 
Milan until 1519, when he was appointed super- 
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vising ai'chitect of tlie cathedral. Solari wa.s 
probably related to Pietro Lombardo (see Lom- 
bardo, Pietro). 

Miintz, Benaissance ; P(Tkiiis, ItaUan Sculp- 
tors; Boito, Il JJuomo di ^lilanu ; Paohat.i, Bi}(((s~ 
cimento in Venezia, 

SOLARI, GUINIPORTE; arcliitect and 
sculptor ; d. about 1481. 

One of the Milanese family (vsee Solari, G). 
He succeeded Filarete (see Filarete) as artbitect 
of the Ospedale Maggiore in IMilan, Italy, and 
w^as atone time architect of the Certosa, of Pavia,. 

Miintz, Benaissance; Boito, E Diiomo di Ali- 
lano. 

SOLARIUM. In Boman archeology, a part 
of a house exposed to the sun, gtaierally taken 
to he the roof of a portico or other ])la(^e serving 
the purpose of a modern balcony, and easy of 
access from the upp^i’ stories. Hence, in med- 
ieval Latin, the second-story room ov rooms. 
From this is derived tlie English solar. 

SOLARO. (See Loraliardo.) 

SOLDER. An «a}loy of varying com|)osition, 
but always easily fusi))l(^, einployt‘(l in joining 
pipes or surfaces. Solder for making wiped 
joints ill lead pipe consists of three parts lead 
and two parts tin, — W. P. G. 

SOLDERING-. The process of uniting me- 
tallic substances, as in tinware, by solder, 
dropped when molten on the parts to lie joined, 
and then run together with a hot iron which 
keeps it fused. 

SOLLAR; SOLLER. Same as Solar, 

SOMER. (See Summer.) 

SOMERSET HOUSE. In London. A 
building for public offices on the site of the 
bid palace of the Protector Somerset. The 
present structure is of 1776-1786, the work 
of Sir William Chambers. 

SOMER STONE. Same as Summer (II.). 

SORBONNE (LA). In Paris, a great educa- 
tional and religious institution, named from 
Bobert de Sorbon, who founded an institution 
for poor students of theology in the tliirteenth 
century. Tiie buildings have lieon frequently 
rebuilt, and quite recently have }mm greatly 
enlarged, enclosing several courts, and imduding 
many rooms, large and small, in addition to a 
very well-designed lecture hall, wliere is a gn*at 
painting by Piivis de Chavannes. The <*hur(di 
of the Sorbonne was built before 1659, and is, 
though small, one of the most interesting neo- 
classio buildings in Europe. 

SOSTRATOS; architect. 

He built the Pharos (lighthouse) at Alexan- 
dria about 320 B.c. 

Brunn, Gesckichte der griechischen JCnnstler, 

SOTTO PORTICO. In Italy, a public way 
beneath the overhanging upper story and behind 
the columns of a building or a series of build- 
ings. There are many such covered streetways 
in Venice, especially along the water fronts. 

644 


SOUFFLOT 


SOUND 


SOUFFLOT, JACQUES . GERMAIN ; " ar-' and (Euvres oit Mecueils de j>l'UsieMrs 
chitect ; b. 1709 ; d. Aug. 29, 1780. d^arcJiUecttcre (Ftirm, 1767). 

After a journey to Asia Minor he returned to Lance, DieMonnaire ; Jal, Dictionncdre cri-- 
Lyons (France) about 1737, where he built the tique; Architectes Lyonncds. 

church of the Ohartreux, and enlarged the Hotel SOULAS (SOLAS) JEAN; sculptor. 
pieiL In 1752 he took part in the competition There is a contract between Jean Sonias, 
for the creation of the Place Louis XV., now sculptor in Paris, and one Jean Tronssoii for 

Place de la Concorde, in Paris pee G-abriei, an Entombment and a Resurrection in the 
J. A.). In 1754 he "Was charged with the recoil- chapel of Notre Dame at the church of S. 

struction of the cathedral of Rennes, and in the Germaiii-rAuxerrois (Paris). He appears also 



Somerset House, London: Vestibui^e; after 1770 a.d. 


same year the theatre of Lyons was begun from in a contract of Jan. 2, 1519, for the execution 

his plans. In 1755 he designed the Hotel de of certain figures of the screen which surrounds 

Yille at Bordeaux, and in that year replaced the choir of the cathedral of Chartres (see 

Cailleteau as controleur of the works at the Texier, Jean le). 

chateau of Marly. In 1756 he designed the Dktionnaire des SmJptevj's 

Ecole de Droit (Paris). Soufflot made the plans SOUND. Audible vibration communicated 
for the church of S, Genevieve, afterward called to the air or other surrounding media by the 

the Panthdon, in Paris, in 1764, and carried the sounding body. It consists of a train of waves, 

building to tlie spring of the cupola. In 1772 alternately of condensation and rarefiietion, prop- 

lie was appointed conMleur general of the agated with a velocity dependent on the elas- 

embellishments of the city of Lyons. Soufflot ticity and density of the medium. Any portion 

published Suite de plans, coupeSy etc., de trois of the air moves to and fro over a very minute 

temples antiques . . . d Festmn (Paris, 1764), path in the direction in -which the sound is being 



: ^ . 'SOUND BOARD 

propagated, its iiiotion being, therefore, what 
is known as longitudinal vibration. (See 
Acoustics.) — W. C. S. 

' - sound ' BOARD ; BOARDING. Pieces 
of board put in between joists of a floor to 
form a horizontal surface to receive deafening. 

"sounding board, a. a large sur- 
fece of wood or other resonant material, by 
means of wdiich a vibrating string or other 
small source of sound communicates its motion 
to the air. Very little sound is produced by 
the string of a violin or piano directly; for the 
air, instead of being compressed by the forward 
motion of the string, flows around it. The 
string cuts the air without compressing it, and 


. SOUTH AMERICA 

board. • It does not itself vibi'ate, or rather in 
so far as it does vibrate it is ineilicieiit, (Sec 
Eeflector.)-™W. C. S. 

SOUND, PROPAGATION OP; REFIiEC- 
TION OF; RESONANCE OF; VIBRATION 
OF. (See Acoustics.) 

SOUTH AMERICA, ARCHITECTURE 
OF. Aueienf Tiu‘ must iidvr- 

estiiig architectural d('vel(»]umMit of the conti- 
nent of South Ameri(*a was adiit^vcd in tln^ 
period previous to tiio (‘onquest of Pium !>y the 
Spaniards under Francisco .Piza,rro in lo.'Jlb 
The extent of this period and the tiiiuj of its 
beginning are not known. At the tinu*. ot tin? 
Spanish invasion, tlie entire western tei'ritory 





Width of Sounding Board 


Sounding BOxVrd in Sensr B (more properly Rrfle(’tor) : as described under Music Hall (5) 
THE Dimensions are given in Feet xInd Inches. 

therefore without producing sound. If, how- 
ever, the string is properly attached, as in a 
harp, or, as in a violin, made to press by means 
of a bridge or sounding ])ost against a board or 
other elastic surface of sufliciently large extent, 
a portion of its motion is communicated to this, 
and by this in turn to the air. While the ulti- 
mate source of sound is the vibrating string, 
the immediate source is the sounding board, 
and this is, therefore, of very great importance 
in determining the musical quality of the in- 
strument. 

B, A reflector placed behind and above the 
speaker or orchestra, for the purpose of strength- 
ening the sound to the audience. It is unfortu- 
nate that the term sounding board has also 
been applied to this, for the action of a reflector 
is very different from that of a true sounding 


of South America w^as in possession of the Inca, 
dynasty. Many writers sui)])()se that there was 
an extensive civilization in the reruvian high- 
lands before the rise of the Jmais, and a scan he 
several monuments of great importance to that 
civilization which Maikham (oj). cit.) ('alls tiui 
Megalithic. Many of tlie momuneiits men- 
tioned by liim cannot, however, be very clc^arly 
differentiated from true Inca work. Those of 
Tialmanaco, however, south of Lake Titi(3aca, 
in the great plateau between the Andes and the 
Cordilleras, in northern Bolivia, are (pute dif- 
ferent in style from the recognized Inca work. 
The monuments of Tialmanaco are fully de- 
scribed and drawn in detail by Strubel and 
Uhle (op. cit.). The ruins are grouped about 
the village of Tialmanaco, which lies in an arid 
and desolate plain south of Lake Titicaca, and 
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13,000 feet above the sea. They do not appear 
to have constituted a city, or even a group of 
residential palaces, but rather a series of struc- 
tures erected for public or ritualistic purposes. 
The ruins cover a large area, and have been 
used as a quarry for three centuries. Beauti- 
fully cut stones are found built into the rude 
houses of the village. The picturesque Jesuit 
church of Tialmaiiaco contains many. The 
materials for the cathedral of La Paz, in Bo- 
livia, were derived from this source. There 
are, however, still scattered over the area of 
nearly a square mile vast masses of splendidly 
worked sandstone, trachyte, and basalt. The 
names given to the different ruins by the Span- 
ish liistorians are still used in describing them. 
The ‘‘Fortress” is an immense rectangular 
mound of earth, 620 feet long by 450 feet wide 
and 50 feet high, wdiich was originally composed 
of terraces, each terrace supported by massive 
walls of cut stone. More interesting than the 
“ Fortress ” is the “ Temple,” an area 388 by 
445 feet, defined by lines of erect stones, some- 
w'hat irregular in shape and size, from 8 to 10 
feet liigh, 2 to 4 feet broad, and 20 to 30 
inches thick, placed about 15 feet apart from 
centre to centre. They were connected by slabs 
of stone laid on their edges. The terre plebm 
supported by these walls had on its w^estern 
side an apron or lower terrace 18 feet broad. 
Along the central part of the outer border of 
this lower terrace are ten great stone posts, the 
largest of wdiich is 14 feet high by 4 feet 2 
inches wide by 2 feet 8 inches thick. West of 
tlie “ Temple ” is the “ Palace,” a rectangle, 280 
feet long by 190 feet wide, enclosed, like the 
other monuments, by blocks of finely cut tra- 
chyte. Another ruin described by DUrbiquy 
(op. cit.) as the Hall of Justice has nearly dis- 
appeared. One of the monolithic doorways now 
forms the entrance of the cemetery of Tiahua- 
naco. The most important of all the remains 
of Tiahiiauaoo is the great monolithic doorway 
which stands within the enclosure called the 
“ Temple.” The block stands seven feet above 
ground, imd is 13 feet long and L} foot thick. 
Tlic surfaces of one side of the stone above the 
lintel are covered \Yith sculpture, the centre 
being formed by a figure boldly cut in high 
relief. On eitlier side three tiers of kneeling 
figures in very low relief, forty-eight in all, face 
toward the centre of the composition. A great 
part of this w’-ork at Tiahuanaco is characterized 
by extreme precision and complexity of stone- 
cutting. 

With the ruins of Tiahuanaco, Markham 
classes other colossal monuments, notably the 
fortresses of Sacsahuaman and Ollantay tombs. 
These are, however, strictly within the territory 
covered by the early Inca civilization, and will 
be described with the Inca remains. 

The dynasty of the Inca, that being the 
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name by wdiich sovereigns of the Qiiichrea 
tribes of Peniviaii Indians w^ere known, had 
its origin, according to tradition, in the basin 
of Lake Titicaca, but established its capital 
very early at Cuzco, in the plateau adjacent to 
that of Titicaca, on the north. Inca architec- 
ture is characterized by distinctively stone con- 
struction. There is no suggestion of wmoden 
types as in Greece and Egypt. Everywhere 
are found low walls of porphyry, granite, 
basalt, and brick, the bricks being wmrks usu- 
ally of large size. The jambs of the doors 
incline as in Egypt. Long walls are frequently 
decorated with niclies constructed like the doors. 
Buildings are sometimes of two or three stories, 
but there appear to have been no stairw'ays or 
other internal comniiinication between them. 
The apartments of a large building usually open 
directly into a central court. The most impor- 
tant monuments are characterized by a high 
degree of finish and precision in the treatment 
of the stone. The roofs w’ere liigh and pointed, 
and made of thatch. One of these thatched 
roofs, near the village of Azangaro, north of 
Lake Titicaca, is still intact. The lioiises of 
the common people w^ere built of rough stones 
laid in clay. They w^ere probably stuccoed and 
painted yellow^ and red. There wars little sculp- 
ture in Pern, only an occasional carved lintel. 
The mountainous country of the Incas was ter- 
raced to the limits of cultivation. Every foot 
of ground reclaimed in this w^ay was carefully 
irrigated and cultivated. The splendid retain- 
ing waills of the terraces are still intact, the 
water courses made by the Incas are still in 
use, and the terraces are still under cultivation. 
To connect the extremes of their enormous ter- 
ritory, they built a splendid system of military 
roads, usually constructed of large stones, care- 
fully fitted, and lined on either side with larger 
stones placed on edge. 

The most interesting remains of the civiliza- 
tion of the Incas are in the city of Cuzco. When. 
Francisco Pizarro entered that city, Kov. 15, 
1533, ]ie found it composed of long, straight 
streets, forming right angles with each other, 
and finely paved. A great central, open square, 
called Huaca,pata, w’as surrounded by enormous 
temples and palaces. The three small streams 
which pass through the city w^ere confined be- 
tw^een walls of fine masonry, and covered by 
bridges built of large slabs of stone laid hori- 
zontally, which are still in use. Enormous 
masses of the old masonry, cut and fitted with 
extreme precision, but with extremely little 
sculptured decoration, still line the nariwv 
streets of Cuzco. The Inca ruins of Cuzco 
are all of large palaces or public buildings, the 
houses of the people having disappeared entirely. 
The palaces and temifies are built around courts. 
The entrances are high, covered by stone lin- 
tels, which, in a few instances, are elaborately 
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carved. The stones are laid for the most part 
ill regular courses, fitted with the utmost pre- 
cision. Occasionally they are cut away at the 
' joints so as to form a rustication similar to that 
of the Italian palaces. In the circular wall of 
the temple of the Sun, the lines of contact of 
the stones are true radii of the circle of the 
plan. The walls are sometimes 35 or 40 feet 
high. The great temple of the Sun, at Ouzco, 
was the finest building in the territory of the 
Incas. It stood on the bank of the little in- 
tramural stream called Hiiatenay. The garden 
which lay between the temple and the river 
was composed of a scries of terraces with care- 
fully built retaining walls. The temple proper, 
which was 296 feet long by 52 feet wide, occu- 
pied one side of an immense court. It bad a 
flat wooden ceiling, hut its roof of thatch was 
high and pointed. According to the Spanish 
chroniclers, large portions of this building were 
decorated with plates of gold. Specimens of 
these plates as thin as note paper are still to be 
seen in inuseunis. The site and ruins of the 
temple of the Sun are now occupied by the 
church and convent of S. Domingo. Next in 
importance to the temple of the Sun is the 
palace of the Virgins of the Sun, the ruins of 
which are occupied by the convent of S. Cata- 
lina. The outside wall of the enclosure, still 
standing, is 750 feet long and 20 or 25 feet high, 
the end wall is 180 feet. The palace of Huayna 
Capac lay between the palace of the Virgins 
of the Sun and the great square called Huaca- 
pata. It was an immense enclosure, 800 feet 
long. It is now occupied by the convent of the 
Jesuits, the barracks, and the prison. The re- 
mains of fourteen of these immense palaces are 
to be found in Cuzco. On the site of the ca- 
thedral of Cuzco stood an immense covered hall 
or basilica. 

The great fortress of Sacsahuainan stands on 
a rocky bluff near Cuzco on the north, the face 
of which is precipitous and impassable. The 
farther side descends gradually to a plateau 
which is accessible from the valleys on either 
side. Across the end of this plateau, near the 
bluff, are built three enormous walls 1800 feet 
long and parallel These walls are built in 
zigzag, with projecting and entering angles, 
always exposing their faces to a parallel fire. 
The outer wall is 27 feet high and supports a 
terrace 35 feet wide. Above this terrace rises 
the second wall, 18 feet high. This, in tiini, 
supports a terrace 18 feet wide, above which 
rises the third waU, 14 feet high. The total 
elevation of the entire fortification is 59 feet. 
The stones used in the outer wall are of great 
size, one of the largest being 27 feet high, 
12 feet wide and 10 feet thick. The stones 
are levelled at the joints. All this material 
is taken from a quarry of blue limestone 
at the farther end of the plateau. There 
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are entrances at either end ot tfiis line of 
defence, and a narrow passage in the mid<Iie. 
There was a high wall aleng tli(^ face of the 
rock toward the city wliicli lias luMm in\‘uiy 
destroyed. Traces of building within the 
enclosure are also to he seen. Watm* was car- 
ried into the fortress by subterranean cliamuds. 

The island of Titicaca in the lala^ (jf that 
name was the rejiuted cradle oi‘ the Inca, dy- 
nasty and was always held sacnnl. lliere 
were important buildings n|>on the island, ruins 
of which are still to he seen. The so-ealleil 
palace of the Inca is surrounded by teriuees 
which originally supported luNiutiful ganhais. 
The building forms a rectangle 51 by 4 1 feet. 
The front, facing the lake, has two doors and 
two niches. Above these, on the second lioor, is 
an esplanade or terrace from -whiifi is a sii|)erl) 
view of the lake. The pala(*e has twi'lvi^. small 
rooms 13 feet high. The walls were {a)vm'i‘d 
with a kind of stucco which was painti'd yi^llow 
on the outside of the laiikling and ihmI on the 
inside. The second story <lo(‘s not eorn'SjMmd 
in plan with the first, and has no c<mnc<*tion 
with it. The “Tem])hi of the Sun ” staiuls «)n 
the crest of a ridgi^ on the eastmai side of the 
island. It is a rectangle 105 fetd- long and 
30 feet wide, an<l has fivt^ doors with two win- 
dows between each pair of doors, it is built 
of rough stones laid in clay, stu{*cocd aaid 
painted inside and out. Tiie saored rock a,t 
Manco Capac and tlie fountain of the Incas at 
Titicaca are also interesting. The island of 
Coati in Lake Titicaca, which w’as sacrctl to the 
Moon contains an im]>ortaut ruin called the 
palace of the Virgins of the Sun. It statals on 
the uppermost of a series of seven t(n'ra.ces sup- 
ported by retaining walls of cut and uncut 
stones. The building o(‘cupies three sides of 
an oblong court. It is 180 feet long and 80 
feet wide, built of rough stones laid in (‘lay and 
carefully stuccoed. The courtyaul is surrounded 
by a series of interc^sting ni(*iies and doorways 
leading into various apartments. The outside 
was painted ytdlow ext*ept the ni(diies and cor- 
nice, which were n^d. Theui was a second 
story and a sharply ])itciHMl roof. The tcjuple 
of Viracoeha, situated in the southern part of 
the same plateau as the city <4* (hiz(‘(g is 
remarkable for a wall of adobti 40 high, 
which appears to have been the (Hmtral wall of 
a building 300 feet long and 87 fin^t high. 
Near this temple is a series of small Inca houses 
in good preservation. Along the va,ll(\y of the 
river Vilcanota, which is the beginning of the 
Amazon, and in the passes leading into it, arci 
numerous interesting ruins. The mountains 
also on either side of the valley are ttn'ra.<‘ed in 
the usual skilful Inca fashion to tiie height of 
about 2000 feet. The most important monu- 
ments of this region are the throe great for- 
tresses of Ollantay Tambo, which lie oiitside 
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xUv. [)ass wliicli st>|»arates the territory of the 
in<*as from the savage tribes of the Amazon 
\^*il]ey. Tlie walls of the chief fortress are 
about 25 feet high, built of rough stones stuc- 
<-oe<i inside and out. Within the walls is a 
eoiifusion of buildings, among which are a series 
01 iirimense blocks of porphyry perfectly cut 
and liiiely polished. One of these blocks is 18 
feet high, 5 feet wide, and 2 feet thick. These 
stones are brought from a quarry more than 
two leagues distant and 3000 feet above the 
\'ailey. The work at Ollantay Tambo shows 
some resemblance to that at Tiahuanaco and is 
ascribed by Markham (op. cit.) to his Megalithic 
period. A typical Inca house well preserved 
and in use is to be seen at Ollantay Tarabo. 

IS^uinerous remains in the Titicaca basin have 
no resemblance to Inca work, and appear to 
have belonged to a contemporary civilization of 
the Ayrnara tribes who were later conquered 
by the Quichrea followers of the Incas. 

The Inca dynasty which originated in the 
Titicaca basin at first governed only tlie 
<^)idc]irea Indians of the plateau about Cuzco. 
As they grew more powerful they increased 
their dominion until, just before the advent of 
the Spaniards, they had acquired control of the 
entire continent of South America west of the 
'Andes. ■■ 

The last to yield to the Inca domination 
were the tribes governed by the great Chirnu, 
a name which probably stands for an Indian 
dynasty which had its seat on the northern 
coast of Peru, near the Spanish city of Truxiilo 
in the valley of tlie river Moche. The ruins 
at tliis place cover an area about fifteen miles 
long and five miles wide. There appears to 
have been a surrounding wall, several miles of 
which still stand. From this wall others extend 
into the city, apparently dividing it into dis- 
tricts. Much of the area thus enclosed has 
never been built upon. It was, however, care- 
fully cleared of stones and irrigated, and was 
undoubtedly used for parks and gardens, 
Witliiu and without the walls is an interesting 
series of enormous mounds called huacds. Of 
these tlie most important is the luiaca of 
Oliispo, which is built of rough stones and 
adobe. It covens an area 550 feet square or 
alxiut eight acres, and is 150 feet high. An- 
other immense mound is called the huaca of 
Toledo, from Don Carcia de Toledo, who ex- 
tracted an immense treasure from it. It is now 
very much in ruins. The great pyramid of 
Moche at Chirnu is a rectangular structure 
about 800 feet long and 470 feet wide, forming 
a plateau about 100 feet high, above wliicli 
rises a square pyramid to the extreme heiglit 
of 200 feet. Other smaller huacas resemble 
those described. The most important of these 
ruins is the so-called palace of the great Chirnu. 
It covers a large area divided into courts and 
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cliambers. The most iinportant feature of tlie 
palace is the Hall of the Arabesques, about 62 
feet wide and probably twice as long. The 
walls are covered with effective and intricate 
jiat terns in stucco relief. 

The Indian tribes along the coast of Peru, 
which were all finally conquered by the Incas, 
had considerable civilization and left many im- 
portant inonuments which resemble very much 
those of Moche. The most important of these 
ruins are at Pachacamac, twumty miles south of 
Lima. The Incas also erected a temple of the 
Sun at Pachacamac. 

Modern Ai'chUectiire. The most interest- 
ing monuments of modern architecture in South 
America are situated in Peru, and were built 
soon after the conquest of that country by the 
Spaniards. Tlie city of Lima was founded by 
the conqueror, Francisco Pizarro, Jan. 6, 1535. 
The feast of Epiphany tailing on this day, the 
new city was named Ciud de los Reyes, or City 
of the Kings. Lima, which is a corruption of 
Rimac, tlie iiarae of the river on which the 
city is situated, has taken the place of the 
original name. The first stone of the cathedral 
in the Plaza Mayor at Lima was laid by Pizarro 
Jan. 18, 1535. It was consecrated ninety years 
later. The cathedral was nearly destroyed by 
the great earthquake of 1746, but was after- 
ward rebuilt. The building is of stone, except 
the towers, wliich are of stucco. The interior 
has five aisles and is much decorated, but is 
poorly lighted. The old palace of Pizarro, on 
the south side of the Plaza Mayor, has also been 
much rebuilt. The episcopal palace was built 
by the order of Francisco Pizarro near the cathe- 
dral. The University of S. Marcos was founded 
by royal decree in 1551, and finished in 1576. 
The Chamber of Deputies now occupies the 
great hall, formerly chapel, of the University. 
The old hall of the Inquisition, in tlie Plaza de 
la Constitution, is now the Senate House. It 
has a famous ceiling imjiovted from Spain in 
1560. The convent and church of S. Francisco, 
founded in the same year as the city, 1535, are 
very extensive. Immense areas of the. interior 
are covered with tiles lieautifully designed. The 
building of the International Exhibition at 
Lima was designed in 1870 by Dr. Don Manuel 
a Fuentes. There is a fine old bridge across the 
Rimac at Lima. 

One of the most interesting Spanish buildings 
in Peru was the cathedral of Arequipa, which 
was (lesigned by an architect named Andrea 
Espinosa, and finished in 1656. This church 
was burned, but rebuilt. It was destroyed 
again by the great earthquake of 1868, which 
nearly obliterated the city of Arequipa. The 
fine church of the Jesuits at Arequipa was de- 
stroyed at the same time. At Callao, the poid 
of Lima, the old fortress of Real Telipe, which 
was built in 1770, is very interesting. 
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tries are quite modcni aii(i Iniiit in tlie (mrreut 
European iasliiou. — iv. >S. 

Sqiiier, ^ PrcscoK, ('tiiniin's/ oj Pi ra 

Markliani, IHstorif a/ Pi rn : Xa^laillae, Pn hisiar/r 
Atnerim; Hutehinson, 7V-f^ Yfitrs in P^rn ; 
8lubel aial Uble, I)ii‘ IPdin'n : Stalk, I mj/ 'Phfhn- 
anaco ^ nirluii, M/.v Inrtt Ptirji ; Ananuai, Article 
InMrv.dr/ An /i itrri nrr^ N'ol. XXn’. ; I )'< Jrhit^'U.Vi 
■ V(Kf<{(/r (dois rA}nrrit/in' Mn'idinnidv ; ^ Pcrue 
{ihu'rtfle (fr V Arrliiti‘(iitri\ \’ol. XL, \ nl. XXI\ . ; 
i)on iVIanuel a, Fuen(i‘s, (iuitf dv JPcnin : Lurtis, 
Capitals of Spanislt Ainnrira, 

SOYNERE (SUNERE), HEINRICH : ar- 
cliitect. 

The first arehiteet of the eathednil of ( ’olo^a'^jc, 
Germany. The first stone of tlu‘ choir was 
laid Aug. 15, 1248. 

^iAiney Pa Mmristrr ih'S Kdliirr J}innrs. 

SPACE. The arec ‘1 at tlu‘ corner (4‘ a tiirio 
ing stair, liniitetl approximately hy lines drawn 
through the newel or angle ])erp('n<licular to each 
of the two strings, or by such a line junl one 
drawn in prolongation of the string. ( \numonly 
used as syiu my mo us with Pace (which s(‘e for 
the probable distinction). 

Foot Space. 

Half-Quarter Space. (St‘e Pace and sub- 

Half Space. j tithvs.) 

Quarter Space. I 

SPAIN, ARCHITECTURE OF. The llHUi- 
ans, or pre-Koman inhabitants of 8pain, left im 
surviving monuments bey(mfi a. few slightly 
known strmdnres in the ntn’thern Bastpu^ 
provinces. Of the constructions of tin* Komun 
period, there is an aqua 1 mg at vSegovia carried 
across a valley in a double tit‘r of stone nrches ; 
at Merida, in the provim^e of Padnjo/., t here are 
some remains of a temple of Mars, tog(.qlu*r 
with fragments of an aqueduet, a so-called Areh 
of Triumph and a temple of Diana ; at Tann- 
gona, on the Mediterranean, there is a fragment 
of Roman wall superimposed U]M)n a. <*onstruetiou 
of eyelo})ean masonry, the latter being ascribed 
to the Iberian ])cntid ; and at Itali<-a, near 
Seville, there are the retnains of an amphi- 
theatre. All of tJiis work, however, is in vcny 
fragmentary (u>iidition, and tlie invasion of tln^ 
* Visigoths cm Vandals in the fifth (*entury ap- 
j)ears to have swept away nearly all tim archi- 
tecture then (ixisting, while tlie coiupiest liy tlu‘ 
Moors, ill the t^arly part of tln^ eighth c^entury, 
in its turn obliterated most of the remains of 
the Visigothic work. There arc some exaq)- 
tions, however ; and the few scatten^d remains 
of the medieval buildings, dating from any- 
where between the se<*oud and the eighth <‘en- 
tiiry, present a curious analogy, in style, plan, 
and arrangement, to some of tlio Roman or 
early Christian work of Syria. The slight 
remnant of national life which was left in T.h<‘ 
northern proviiif-es after the Moorish invasion 
developed by growth, ('.omiuests of the invaders, 
and amalgamation of the rival interests, into 
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At Cuzco, the old capital of the Incas, the 
convent of S. Domingo was built on the ruins 
of the temple of the Sun. The palace of the 
Virgins of the Sun became the convent of S. 
Catalina. The church of the Jesuits, one of 
the finest huildings in South America, occupies 
the ruined palace of Huayna Oapac, and the 
cathedral was built on the site of an immense 
hall constructed by the Inca Viracocha for the 
festivals of the people. The church of La Me- 
rera at Cuzco has a fine tower and a cloister of 
white stone. The city of Truxillo, in northern 
Peru, was founded in the same year as Lima, 
1535 ; the cathedral and churches are pictu- 
resque, but it has no public buildings of im- 
portance. In the early days of their prosperity, 
the Jesuits built many small churches of good 
architectural design in the valley of Lake Titi- 
caca; one of the best of these is the church 
and shrine of Unestra Senora at Copacabana, on 
the shore of Lake Titicaca. A dominical shrine 
in the fore court of this church is evspecially 
interesting. 


Spain, Abohitecture op: Plan of the Alcazar, 
Seville. Moorish in Origin, illustrating 
THE Use op the Patio from which Large 
Rooms are entered and take Daylight, 


The architecture of Brazil is quite recent, “;aud 
includes few monuments of importance. The' 
larger buildings in the cities of Rio de Janeiro, 
Bahia, Pernambuco, have frequently been de- 
signed by European architects of note (see Silva, 
and Grandjean de Montiguy). The buildings 
are mainly of brick, the splendid woods of the 
country being used in the interior. An ex- 
haustive discussion of the domestic architecture 
of Brazil is to be found in Vol. XL of Mevue 
(le V xirchitecture (1853). The most imposing 
structure in Rio is the great aqueduct leading 
from the Morro de Santa Theresa to the Morro 
de Saiit^ Antonio. Like the cities of Brazil, 
those of Venezuela, Colombia, Chili, the Argen- 
tine Republic, and other South American mm- 
66fi „ L ■ , , 
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Toro (Leon); tlie Collegiate Cliurch (Colegi- three or fonv Berious attempts made in Spain to pro- 
ata); interesting Romanesque work, and one of the diice a cupola-like roof to ilie crossing of a church. 



■■ SPAIN 

iiu'dia'val kin<;'(i(>ni of Spain, culminating 
in the eapt.un' of Oraniula in 1492. The seat 
t^f goveniinent Ixnng fixed about Madrid, the 
benaissanee styh‘, \si.ut*li was imported from 
Italy and fostered by constant intercourse with 
foreign artists, was naturally at its best on the 
emitrai plateau. The north was not a fashion- 
able- part ol' the kingdoin, eonse(piently the 
< b)thi(^ remains whidi had grown up there during 
the (‘a-i'ly (.-enturies of the monarehy were little 
disturbed, while in the central portion most of 
the medijeval work disappeared to make room 
for the Renaissan(*e palaces. In the south the 


SPAIN 

There does not appear to be in Spain a veiy 
well-defined deYelopment or coiLsecutive growth 
from the mediaeval to the modem styles. 
Rather, each style appears to be broadly and 
frankly borrowed outright, tlie only essentially 
Spanisli facdors l:)eing displayed in a few pecu- 
liarities of plan and in tlie spirit of the detail, 
the noticeable lack being in inventive progres- 
sion ratlier tlian in ability to adapt. Of the 
medimval woi*k there are a few examples in 
the province of Catalonia, such as the very 
interesting convent of San Pablo at Barcelona, 
in tlie style of the Romanesque of the south of 



Spain, Am'HiTKCTrRic of: Choir ani> Aisle.s of Tolkjdo CATHEoiiAL; beginning of the 14th Ckn- 
Tcuv. Tnio .Ai.,tkunation of Squares and Triangles in the XAclting of Deambulatoky is very 
rare; it (xt’Uks also in the Cathedral of Le Mans in France. 


Moors found littU‘ to ])reserve when they brst 
(Uit(‘n‘d tht‘ kingdom, and the architectural work 
that th(\y did was of sindi. manifest value as to 
sti'ongly im}m‘ss tluj Cliristian conquerors, so 
that as the Moslems wime driven out and the 
Christian inlineu(*e gaineil the ascendence, the 
Moorish ^vork in the south was, on the whole, 
v(‘4'y little disturbed, resulting in onr finding it 
ill its present (*ondition to-day, with but a slight 
admixture, of the Renaissance. The existing 
arcliitectural remains of Spain, tlierefore, pre- 
sent, in tlieir googra})hieal distribution, a curious 
analogy to the conditions of the soil and climate, 
the Gothic and Romanesque being chiefly found 
in the north, the Moorish in the south, and the 
neoclassic along the central plateau., 
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France. Thcn-e is also a striking interior ar- 
rangement in th(‘ cathedral and in flie churCi 
of S. M. del Mar at Bantelona. Tlie best of 
the Romanesipie work, liowever, is found at 
Salaunmca, Za.inora, and the neighboring i.'ities 
in the west of Spain, and in the old jirov- 
inee of Leon. Tliere are three* buildings in 
this locality which exhibit a certain egression, 
and were undoubtedly successive inijirovements 
upon a-u original motive. The dome of the 
Zamora catliedral comes first, a low enpola 
resting upon a contiuuons arcade, with gabled 
pavilions at the Ibur faces, and (*ircukr conical 
roofed turrets at the angles. Tlie old cathedral 
at Salamanca is a second step. In this in- 
stance the cupola is raised considerably, there 
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is more ela])<)ratiini in the (letail, and the style of 
tlie work a})}>r(>xinuites closely to that of the 
lluiiiaiies<iue of Aiuitania, without, however, 
losint^ its (leciih'dly Spanish decorative treat- 
ment. The third structure is the Collegiata at 
Toro, a few miles east of Zamora, presenting 
little architectural interest except for the large 
to wer over the interseqtion, whicli is sixteen-sideil 
in plan, with a double row of arched w’indows, 
with round turrets at the corners, the whcde 
crowned in its present condition by a fiat tiled 
roof, thougb there is every evidence that the 
intention was to superimpose a stone cupola or 
roof in the style of the Salamanca catlietlral. 


These churches show a development of Roman- 
esque architecture which is manifestly French 
in its origin. Indeed, there is evidence, more 
or less vague, that the cathedral at Zamora 
was built by a French architect, the character 
of the detail and the arrangement of the cupola 
ail suggesting French work, while the noi'th 
transept has a bold, well-proportioned portal 
whicli is thoroughly in the style of the southern 
French Romanesque. This building is believed 
to be one of the earliest purely Romanesque 
structures existing in Spain. The motives of 
the Spanish Romanesque were very few and 
exceeclingly simple, but the decorative sense of 
getting the very utmost out of the play of light 
and shadow over a -plain wall surface, empha- 
siiied by a few sliarp bits of detail, is a pecu* 
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liarity whicli runs tliiuugli iu‘ar]y nil flic SpaiiLsIi 
work. The church <>{’ (lu‘ iMagdahnia. at Zamoni 
is another early Ibnuancstpu^ work, whicli, how- 
ever, is less distim*tiv(‘ly Sfiaiiish. 

At Avila, a, short distaiu*(‘ ln>m Salamaiioa, 
in the provima' of Old i/astih‘, arc several noto 
worthy Romamssipu' slrurtunss, (‘spe(*ially the 
church of 8. Vimrntc, tiie prim*ipai ]>ortal of 
W'hieh is undouhtcdly tlic richest and luosi. 
fully developed specimen of the style in Spain. 
It is, however, so com|)leU‘]y in the spirit ot 
the work at Arles, in Ih'ovenc(‘, that it has 
less purely Spanish sigiiilicam*e. In the little 
church of S. Pedro at Avila, then' is a mon‘ 
jierfect development of the S]>anish 
tendencies, ns manifested by the treat- 
ment of the west front and by tlie 
lirilliant deeurative eharatter of the 
details. 

A somewhat isolated examph* of tlie 
Poman(‘sque is found laair tlie ex- 
treme northwest point of Spain, in 
the cathedral at Santiag{> de (■om- 
postella, dating iVom lOSil, which 
forms one of the earliest exani|>les 
of a <*omjdet(^ Spanish <*athedral. It 
is modelled ((uite closely after S. Ser- 
nin, of Tonlousm The western portal, 
kiunvn as Jja (Iloria, has biam coiisid- 
(‘red one of the greatest aehievemeiits 
uf Christian art, fairly ranking with 
the north porch of (diartres. 

Of the sti'i(‘tly Gothic work the best 
is found la-rther north, at Burgos, in 
Old Castile, and at Leon, in the prov- 
ima? of that name, the t\vo cities lying 
near the northern seacoast. The 
Burgos cathedral is three-aisled, with 
transepts and ehevet, and tlie inter- 
se(*tion is crowned by a high dome. 
The exterior of the cluirOi has a 
rather simjile west front, with two 
towers with openwork sjiires, strongly 
suggestive of the spire of Freiburg, 
in Breisgau (Wiirtemburg). Tin^ 
interior presents one of tlu‘ noblest efforts 
of Gothic aridiiteeture, with eomhinations 
of decoiutive effeets in the carving, and 
truly scenic dispositions of light from the tall 
central cupola such as have stddom been sur- 
passed, and wdiich, togetlier with the (dahorat(‘ 
enclosure of the choir, tlie theatrii'al effect of 
the altars, and the richness of the side chapels, 
combine to make this one of the great (‘athe- 
drals of the world. The effect of the interior, 
however, does not hear analysis. In an arciii- 
tectural sense it is illogical, and where it fol- 
lowvs precedent it goes astray, hut as a- work of 
art, as a (‘omhiuatimi of motives and details 
whi(di were used witli only indilferent apprecia- 
tion, it is remarkably successful, though en- 
tirely an unacademic cnaition. The (*athedval 
5 {)() 
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at Leon is niueli more rigid in its adherence to elaborate stonework, soBietimes merely ii higli 
the (*aii(ms (.)t northern Gothic architecture, metal railing or grille. In the design and in 

rhe details are correct, the proportions are on the elaboration of this choir enclosure the 

the whole pleasing, and isolated portions of the Spanish architects developed a remarkable al)il~ 
architectnre seem like a page from the He de ity, and in nearly ail of tlie large chiirehes 
I ranee. The interior, however, shows more these are worthy of careful study . 

Spanish feeling in arrangement of the plan and The cathedral of Oviedo, near the north 
ii) the disposition of the choir. All of the coast, has a very interesting tower in the late 
Si>anish Gothic work is imitative, having less Gothic style. The <aithednil of Pamplona, in 

distinctive character than the Komanesque ; Navarre, among the spurs of the Pyrenees, has 
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and, indeed, the only peculiarly Spanish fea- a successful interior arrangement, and there are 

tuR' aliunt the Gothic chui'ches is in the plan. quite a number of smaller Gothic churches 

lu S])ain the churcli is built primarily for tlie whicli present many ]>oints of interest. At 

clergy, consequently the space occupied by the Saragossa, in Aragon, the cathedral, of Lo Seu 

priests includ<‘s, not only the portion to the east has some of the best vaulting in Spain, somo- 

of the intersection, which is specifically desig- what on tlie style of the German liall churches, 

nated as tlie Gioir, but also a large space reach- Arcliitecturally the interior is chiefly notewor- 

ing out into the nave of the church, apd often thy, however, for its magnificent carved clioir 

including a good deal more than half of the enclosure in tlie style of the Renaissance, 

total area (see Trascoro)* This space is In the central region the most interesting 
furthermore usually separated from the rest examjile- of Gothic work is afibrded by the 

of the building by a high screen, sometimes of cathedral of Toledo, in New Castile, a short 
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di.stimce south of Madrid, wliieli, iu some re- 
.s|XM*t.s, is quite as remarkable as the cathedral 
i>t Burgos. The western towers recall quite 
strongly some of the perpendicular Eiiglisli 
(lot hie. work in its treatment of tlie wail siir- 
fares, thougli tlie design of the spire witii its 
triple crown of tlioriis in the form of huge rays 
is uniipie and peculiarly Spanish in its elfect. 
The interior of Toledo cathedral is one mass of 
richness. The grille work enclosing the choir 
is a marvel of elaborate wrought work, and the 
c(jntents of the chapels, the sacristy, and the 
choir are of the fervid theatrical type which 
lends such a character to so many of the Span- 
ish churches, ricli in gilding and elaborate 
carving, full of colour, and, though often inco- 
herent ill design, certaiidy very splendid in 


and was built as tlu' chostMi ussidenct^ ol the 
Moorish kings. ^.r}u‘ Mooiish ar<'!iite(*turc was 
peculiarly a mattt'i* of d<r(!rat!ou. Tla^ exte- 
riors of all the structuH's of I1 k‘ Alliambra are 
mere huge unformed mass(‘s of masonr)', whih* 
the interiors were m(>st (‘iaboratcly dt'corateii 
with stueco and tiling, th(‘ n>oms lu'ing ar- 
ranged around ojum courts and eonne<it‘d by 
colonnades, which h*t tln‘ light and air in evtay- 
where. Only a, siiiail portion of the original 
structures is at presmit in repair, hut (Miougli 
remains to give one a very fair realiiiation 
of the decorative motives and, tlK‘ gcnci*al 
arrangement. 

The mosque at i ^.)rdovil is a strnctun^ wliiidi 
was erected, in 770, on the general plan wliicli 
characterizes tlie mosques of Northern Africa, a 
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effect. The Spanish idea of these churches 
seems to have been to get the rich effect, no 
matter how it was obtained, and, as the addi- 
tions made to these cathedrals during the Re- 
naissance period were always carried out with 
a. lavish hand and no lack of resources, the 
results, while radically different from the grand, 
diguiffed treatment of the riortbern Gothic 
churches, is fascinating by its bewildering 
richness. 

At Seville, in Andalusia, in the far south, the 
cathedral is of architectural interest chiefly for 
the elaborate grille work about the choir and 
ill front of some of the chapels. The archi- 
tecture, per se, has little distinctive charm. 

Of the Moorish remains, the Alhambra is a 
collection of semi-detached structures disposed 
irregularly along the summit of a hill jutting 
out into the valley above the city of Granada, 


huge rectangle divided by interior columns into 
small bays, each erowneil by a brick vault, and 
the whole preceded by a. large garden. Thr 
columns which support the vaulting, togethm' 
with their capitals, are mostly spoils from 
Roman or early Ohristian buildings, and wt‘rc 
put in j)lace apparently without much attmd-ion 
to special fitness, varying in material and some- 
what in size. The vaulting is in rtnl and 
white brick, or red brick and stiUT'o, and is 
one of the few examples remaining in Spain 
of Moorish masonry vaulting. All the (Hnling 
effects in the other Moorish buildings are ob- 
tained with plaster or wood. In the very 
centre of the mosque has been built a lati^ 
Gothic or early Renaissance cathedral, which is 
sufficiently uninteresting by comparison with 
the Moorish work. The old Moorish sanctuary 
has been preserved and restored, and the deec>~ 
564 
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Burgos ; the cathedral seen from tile southwest. 
The western towers are copies of northern work 
of the same character and epoch, hut the great 
lantern (cimhorio) which covers the crossing, 
though very late in epoch (1567), is extremely in- 


teresting in its mass and general treatment in con- 
nection with the cathedral roof, and even its detail 
is line. The fiat roofs of nave and transept are 
characteristic of Spanish work of the time: they 
are covered with heavy stone flags. 
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rations put, as nearly as possible, in their 
original shape, so that this part of the mosque 
presents an extremely brilliant eftect of the 
Moorish decoration applied to the arcliitectural 
forms. 

There are several examples of Moorish const ruc- 
tion afforded by some of the Toledo churches. 
B, Gristo la Luz is a part of an earlier Moorish 
structure, and contains a considerable portion 
of the original brickwork, while the interior of 
the church of S. M. la Blanca is a part of an 
old mosque in which the Moorish construction 
and the decoration have been on the whole 
pretty carefully preserved. 

The third most important of the Moorish re- 
mains is the Alcazar at Seville, a structure 
which was erected under the direction of the 


all carried out in plain brick, the upper jjart 
blooming into an elaboration of arched forms, 
and crowned at present by a later Renaissance 
cupola and balustrades, while a weather vane in 
the form of a gigantic figure of victory caps the 
whole. However iiiueh this tower may have 
suftered by recent changes, it still presents the 
efiect of Moorish work. The Renaissance work 
at the top has not sufficed to destroy its charac- 
ter, and it is quite probable that all of the lo"wer 
part is in essentially the condition it wars : before 
the Christian conquest. 

There are a number of other examples of the 
Moorish construction in brick and stone wdiicli 
have survived to our days. The Poerta del Sol 
at Toledo is a part of the old Moorish fortifica- 
tions, and an interesting combination of brick 
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Christian conquerors after the Moorish kiugtloni 
had been destroyed ; but the w'ork, the design, 
the decoration, wmre all intrusted to Moorish 
captives, and though it is not as pure in style 
as the Alhambra, it is on the whole in better 
presemition, and is of very considerable interest. 
The only strictly Moorish portions are the en- 
trance |)aviliou adjoining the garden, and the 
interior work. The gardens also are believed 
to be of Moorish origin, though they have been 
modified in the Renaissance period so as to lose 
their original character. 

The Giralda tower of the cathedral of Seville 
is another of the peculiarly Moslem remains, 
and tliough forming a part of the catliedral it 
was, originally at least, begun as a feature of 
the mosque which stood upon this site. It is a 
magnificent structure, almost entirely of brick, 
combining a perfectly plain wall surfiice in the 
lower part with a species of encrusted tra(*ery 
565 


and stone. Then in the Leaning Tow'er of Sara- 
gossa there is an example of the sort of brick- 
work which the Moors used, thoiigli this structure 
was built in. 1504. The towTU' is a little over 
40 feet square at the base, constructed en- 
tirely of brick, hut with a variety of forms, 
ornaments, and details recalling both the Gothic 
and the Moorish styles. There are also several 
other smaller towmrs in Saragossa wffiich show 
the character of the Moorish brickwork, such as 
that of the churches of S, Pablo, of S. Gil, ami 
S. Miguel 

There ivS a little stnud-urc in Seville, known 
as the Casa de Pilatos, which was erected during 
tlie Renaissance period, in the interior of which 
the Moorish workmen wmre evidently given a 
pretty free hand, with the result of producing 
an interior decorated almost entirely in glazed 
tiles ami elaborate stucco Avork. 

The influence of the Moorish art made itself 
500 
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felt througli all the j>uceec‘(liiig Spanish work. 
The so-ealie<l Mndejar style, wliicli was a combi- 
nation of Gothic and Dtbjoi'isli motives and C(ni- 
structioii, <-ontinue(l down well into the period 
of tlie sixteenth century, and in later examples 
there is often an added mixture of Renaissance 
iiavor which produced most charming coinhina- 
tiims. Examples of Mudejar work are scattered 
all through the southern provinces and in Toledo. 
The convent of 8. Paula at Seville illustrates 
the latter phase of this style, wherein glazed 
tile, eiiaraelled terra cotta, and moulded brick 
are used as Moorish details in combination with 


faience work, which is almost Della Robbia in 
style, the whole added to a constniction, espe- 
cially about the doorway, which is essentially 
Gothic. This type of work it is, by the way, 
which- was carried from Spain by the conquerors 
into Mexico and Central America, though in the 
cisatlantic work the Renaissance element is 
more predominant in the details. To the Mu- 
dejar style also belongs the church of S. Marco 
at Seville. This style may be said to have 
begun in the eleventh century, and to hava 
reached its highest development in the fifteenth,, 
and it, together with the Plateresque style, of; 
which a description will be given later, are two, 
most peculiarly Spanish developments, which' 
seem less influenced by external direct impor- 
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tations than the Gothic, lUynianesque, or the 
Renaissance. 

During the sixtecntli (‘(aitiiry hpaiii was at 
the height of her jauver. ib'r king ruhnl, as 
Emperor of Germany, over th(‘ greater portion 
of civilized Europe. Within lun* ixn'ders tlnn'e 
was peace from one end of tlu^ land to tin' otluT, 
while the discoveries made by her voyagt'i's iii 
the west opened the way for a, tlood tide t»f 
wealth which was as lavishly expended upon 
internal improvements, palaces, magniiieent 
ehurehes, and convents, as it was [)lentiltdly 
received. By her possessions in southern Italy. 
Spain was in touch with the dominant 
artistic race of Europe, and her constant 
intercourse with Italian art made the in- 
troduction of the Italian Renaissan(*e a 
natural sequenee, while the lavish pro- 
fusion with which the Spanish nobles 
dispensed their easily a(*(]uired gniiis 
bnnight to S[)ain some of Mie most skil- 
ful artificers and the most able designers. 
That the Renaissa:n(H> in Spain falls short 
of the artistic ('xcclltan^e (d* the w<n’k of 
the (Hjrresponding period in Italy was due 
to the spirit of the Spanish themselves, 
who were not (tontemt with mert'ly iiie 
porting their art of arehitecdung l)Ut 
eudeavoure<l to extend and perfect it to 
their own taste, and luuler the hotiioiist* 
infiueiices of the Sjuinish tetnperament 
the Renaissance bloome<l in Spain into a 
style which, while owing all its anteced- 
ents and traditions to fm’eign intiuences, 
and while far from Italian perfection, 
wavS at its best thoroughly S|)a,nish in 
feeling, and showed many of the better 
qualities wliieh had characteriz<'d the 
earlier Romanesque and the later Mudejar 
styles. As a style it deserves special 
study, because oi’ the intensely decorative 
qualities of the woi‘k, the manner in 
which the detail is timted in mass 
rather than as mere detail, and the ex- 
tremely effective disposition of masses 
of light and sluule. All of tlu'se 
qualities are made conspicuously manifest in 
the hospital of B, Cruz at Toledf>, a structure 
dating from about 1500, and in some respe«*ts 
one of the most unique and chara(*teristie pro- 
ductions of Spanish art. Tlie lingering infbe 
ence of Gothic or Mudejar art is shown in t}u‘ 
mouldings each side of the entrance, the dispi>- 
sition of the arch, and the (concentration of 
oniainent. The details themselves will Ix^ar 
pretty close inspection ; they are well executtMl, 
strongly accentuated throughout, and unsweT 
their decorative purpose admirably ; whihi the 
scheme of the fa(^ade, with its elahorate eu- 
tmiice, its Jess elaborate upper windows, simple 
comiee, and absolutely plain wall suriVnax form 
a kind of combinatiem wliicb ciiii he typilii'd as 
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Spnnif^ih. The interior of the hospital has some 
exi‘('llent work of its kind, though less striking 
tliaii the exterior. There is a stairway wdth 
di'tails strongly reealliiig some portions of the 
pulpit in the Siena cathe(lral. 

The Spanish Renaissance did not, liowever, 
arrive at one bonnd at work such as the S. Cruz 
liospital The line between the late Mudejar 
and the Renaissance was an irregular one, and 
is o{*cu|)ied by buildings such as the Casa de las 
( \)iicha.s in Salamanca, which derives its name 
from the pilgrim cockle shells disposed at regu- 
lar intervals as projecting bosses over the other- 
wise plain surface of the wall, a clever decorative 
treatment which has seldom been so successfully 
(tarried out as in this instance. The doorway of 
this house is essentially Gothic in spirit and 
mass, though the details are strongly Renais- 
sance. The courtyard of S. Georgio at Vallado- 
iid is another of the early Renaissance structures 
wlierein the Gothic infiueiice is even more pro- 
nounced, the columns being fluted spirally, and 
the capitals of the superimposed work a bizarre 
mixture of the old and the new. There are a 
number of private houses of the transition style 
which are of great interest, such as the Casa de 
los Memos at Zamora, the so-called House of 
Maria la Brava at Salamanca, and the street 
front of the Casa de Pilatos at Seville, the latter 
being interesting in showing hoW' eflectively 
a plain wall and little ornament will set off 
each other. Of the more pretentious public 
buildings the Lonja, or Exchange, at Valencia 
shows a persistence of the Moresco-Gotlue mo- 
tives with an. adornment of the Renaissance 
forms. The exchange at Saragossa is a design 
Of a very diflerent type, in which the only influ- 
ence of the early work is manifest in the details 
of the main cornice. As regards proportion, 
disposition of openings, and general mass, this 
Iniilding has caught very tlioroughly the style 
of the Roman Renaissance, and is one of the 
most dignifled, restrained public buildings in 
Spain. The interior, however, which contains 
a large hall, reverts to the Gothic type, the 
vjuilting being supported on isolated eolimiiis, 
wliich, though rudely Renaissance in character, 
arc ess(*ntially Gothic in construction. 

The |)a]a(.^es of the Renaissance period ],iatu- 
rally alibrd an opportunity for all the lavish 
<lisp]ay which was so peculiarly Spanish. At 
Gmidalajara, about fifty miles northeast of 
Madrid, is the ])tdace of the Infantados, one of 
many whi(^h can be found in out-ot-the-way 
towns, set in the midst of the most squalid 
surroundings now, and generally in a more or 
less dilapidated condition. The motive of the 
exterior of this palace recalls the Palazzo Bevil- 
acqua in Bologna, in its rustications and ar- 
rangement of the openings. Another interesting 
palace, })urer in type and of more merit in mass, 
is the pala(‘e of the (knnits of Monterey at Sal- 
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amanca; and in Saragossa thert* is the i.>alace (if 
the Infanta, or more popularly Casa Jajjnrta, 
with a simple exterior crowned by a e(irni(*t\ 
recalling tliat of the Bigallo at Flore, ‘laa*, and 
with a riciily elaborated interior courtyard and 
stairway. 

There are a fl^w laiildings in which the Ital- 
ian influence is predominant, while tile Spanisli 
biste is only manifest in a certain portion of 
the detail, of which the Ay uiitamien to of Se- 
ville is a type. This is a perfectly straightfor- 
ward Italian design, both in mass and in dispo- 
sition of openings, recalling so ine of the best of 
the northern Italian w*ork ; hut the Spanish ex- 
iiheraiice crops out in the treatment of the 
arabesques which flll the pilaster panels, and in 
the detail of the oiiiament throughout. 

The name Plateresque, or the style of the 
silversmiths, has heen used specially to desig- 
nate the superafbundant over decorated -work of 
the middle Renaissance in Spain. The name 
is a perfectly fitting one. The work slioW'S a 
sense of light and shade, a leeling of chiselled 
elaboration, whicli is eniinently characteristic of 
the work which we assume to be peculiarly 
adapted to silversmiths’ designs. That a great 
deal of it is overdone and thoroughly bad goes 
without saying, but the best of the Plateresque 
work is certainly very effective ; and if Ave can 
foi*get for a moment the manifest incongruities 
of the detail in a historical sense, and think of 
it only as a Spanish production, it must be givcm 
a very creditable place in judging of its W'ortli. 
There is a bit of grille w’oi'k in the sacristy of 
the Salamanca cathedral wdiich is wrought in 
iron in the most perfect manner, and certainly 
merits the appellation of ];>eing preeminently 
Plateresque. It is a mere enclosure around a 
sanctuary, hut it is one of the richest pieces of 
metal wmrk in tlie ]}eninsuia. Also, in a private 
house in the centre of the commercial district 
of Barcelona, there is a perfectly (‘harming stair- 
w’ay leading up twm sides of an oi)eii c(,au't, 
wdiich is visited l)y every artist wdio knows 
wdiere to find it, and is a most tyj^ical and ];ier- 
fect example of the Plateresque, with the adtUd 
merit of the details of the carving being veiy 
purely designed and admirably executed, and 
(|uite free from the grotes<pie distortion wdiich 
is manifest in so much of the Spanish woik. 
Tliere is also a most marvellous grille about tln^ 
royal chapel in Granada cathedral, and some oi' 
the most interesting w’ork in Seville and Toledo 
cathedrals is in the elaborate Rt‘naissanc(.‘ 
wu’ought grilles about the chapels and the choir. 

It will be remembered that during the 
Renaissance period Spain wms noted for its 
universities. At Alcala de Htmares, Cardinal 
Ximenes caused to be built, about 1497, e. 
'group of buildings for the university, which art^ 
of considerable ardiitectural interest, both by 
them arrangement and design. Of about the 
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suine time tiic work in the UiiiverBity of 
ISahiiiuuiea, the pimieipal entrance to which 
shows, cimsidered in detail, some of the choicest 
carvings of tlie period. Though this work was 
o\'ei* four luaidred years ago, the soft, 
yellowish sandstone has preserved all its sharp'- 
ness and (haraeter, and the details seem as clear 
and erisp-ciit as though executed yesterday. 
The merit of this work is in the decorative 
quality of its carving. As a design, the whole 
lacks coherence and jmrpose. The Irish College 
in Salamanca is a much more sober and a later 
example, the thief interest centring in a 
s}>lendid art'adetl courtyard, around which are 
groiqjed the ])nil<liiigs. At Leon, the city which 
also })ossesses the inagnificeBt Gothic cathedral, 
there is a very remarkable group of huiklings, 
forming a part of tlie convent of S. Marcos. 
The main, front of the buildings forms a most 
interesting composition, with a succession of 
very elaborate arched openings along the central 
portion, flanked (,)U the right by the nnfinished 
facade of tlie convent church, wliile on the ex- 
treme left the lines of the structure are carried 
out by a low bridge. The elalxiration of detail 
about the central portion of this structure is 
most remarkable. Carvings, statuettes, bas- 
reliefs, abound at every conceivable point, and 
tlie mechanical execution is so excellent one can 
almost forget the absence of any real architec- 
tural feeling in mass. 

Of the Kenaissaiice clmrches of the middle 
period the two which are most worthy of interest 
are tlie new portions of the cathedral at Sala- 
iTiauca, which, though retaining very strong 
traces of tlie Mudejar, are most elaborately 
carved in Eenaissance motives and details, and 
the Churi.k of S. Domingo or S. Estaban at 
Salamanca, the entrance to vyliich is simply a 
tremendous display of fine carvings and figure 
work (U’owded about a single central doorway, 
the carvings being, as is so often the case in 
Spanish Avork, excellently wrought, lieautiful of 
themselves, hut lacking in appropriateness and 
not forming a part of a. comprehensive scheme. 
The cloisters of S. Estalian are of more posh 
th'e arcdiitectural merit, without being so rich 
or so essentially Spanish. The arcades of tlie 
cloister are in the style of the early Eenaissance 
of Toulouse, while the vaulting is a species of 
fanwork which is seldom found in Spain. 

Tlie military architecture of Spain is not 
Avithout considerable interest. It is not easy to 
make any exact classification of it as to archi- 
tei^tiiral style. Of the early Gothic period there 
are*some interesting brick constructions, such 
as the old castles at Coca, near SegoAua, and at 
Medina del Oampo, in Leon, a few miles south of 
Valladolid, both of Avhich are constructed entirely 
of brick and recall the effect of some of the 
Avork about Albi in southern France. Of the 
early period, also, are the fortifications about 
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AAnla, whicli aiv jn’ctiircsqnt' in llu' extreme and 
are still in use as an (Mielosui't', I hough {hi‘ (*ily 
has grown somewhat' luwond thian. Oi a latei' 
period is the pietiin‘sque Ah-azar a,t Segovia, 
and still later is tin* Aieazar at Toh‘dn, whieh 
has a courtyard Avith iiitiavsting di'tails and a 
simple but ([uite ('Ifectivi* treatuH'iil of a plain 
exterior wail, Avhik' tlu‘ arch of Gonzah's af 
Burgos, ilating from is one of tin* latest 

semimilitary eity fortilirations still existing. 
There are also scattinxMl through various parts 
of Spain very interesting hridgt* ('onstnudkais, 
most of Avliieli show the liiigming iniluenci^ of 
the Roman domination, <»r perhaps more truly 
the Moorish interpretation of Ihmian o{ni- 
struetions, notalily the Aleala bridge at TohMh», 
and the long striudure Avliieh eross(‘s the ri\’er 
just beyond the ]\.ros([ue, at C^ord(U’a. 

The palace of the .Bs(M.>rial, whieli Avas luiilt 
by Philip 11. in the mountains to the north of 
Madrid, is in a class by itself. Its ajA'liittadaiivd 
aMuo is oftmi ignored, hut some of the interior 
Avork, though uinpiestionahly eo])i(‘(l outright 
from Italian mod<ds and witli a notable lat'k of 
any particularly Spanish feeling, is quite ttfettivo. 
The library, in the style of tlH‘ library of thi‘ 
Vati(‘an, is interesting and efieidivi‘, and the 
interior of the chnreli, whieh forms a. part of 
the palace, is impressive with a somhn‘ gram hair 
Avhieh falls but little sliort of being good archi- 
tecture. 

It is but natural that, giATU tlie lovi‘ of 
ostentations display, the desire to keej) up the 
appearam^e of one’s ancestors, ami the artitiikd 
life of the Spanish courts, the late Renaissanci‘ 
should degenerate into the most meaningless 
abnormal groAvths. As the work of the niiildh' 
Renaissance is designated as the I’luttnesqm', so 
the developed e.xnbtTam*<M)f the later neoidassic, 
the riot of form, is charaeterized by the naim* 
of an architect who is ])erha])s unjustly mAMlited 
with most of the late ahoinimitions, Jnsei‘ 
Clmrriguera, who died in IT^o. Notwith- 
standing the utter ahandonment of good tast(‘ 
Avhich marks tlu^ very late Avork, and tlu‘ laidv 
of any attempt at colierent design, as is shown 
in the front of H. Pablo at Valladolid, in 
Cartuja of Miratiores at Burgos, or tln^ similar 
interior at Granada, there still lingered in tin* 
late Avork sonu^ traces of the grandiose, pompous, 
theatrical elfects Avliicdi are 8(.) intm'esting in thi‘ 
best of the Plateresque. The catliedrai at J'aen, 
in Andalusia, north of Granada, is not without 
some of the good (lualities Avhiidi, trans])lantc‘d 
across the ocean, bore fruit in Mexi«*o in the 
cathedral of Ohihualma and the (diureh at 
Lagos, though it must be confessed the Ameri- 
can examples on the Avhole are rather imire 
Bktisfactory. And the homely, uninteresting 
exterior of Cadiz catliedrai encloses an inteinor 
which, for theatrical effect and pomp, is hardly 
equalled throughout Spain. The Spanish undii- 


PLATE XXIII 







SPAIN, AKCaiTECTURE OF. PLATE III 


Convent of Miratlores, near Burgos; interior 
of the cluirch, with tombs. The choir with its 
carved wooden stalls is in the middle of the pic- 
ture. The double tomb is that of King Juan II. 
and his queen, Isabelle of Portugal The wall tomb 


on the extreme right is that of their son, xllonzo, 
who died in youth. These monuments are ascribed 
to Gil de Silo^, and their epoch is about 1490. The 
iron railings are entirely modern ; they destroy the 
intended effect of the sculptured surfaces. 
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]i(‘T{‘r quite lost the original traditions. 
To tilt' prt'sent day they will occasionally show 
tilt' a}5])r('ciatioii of tiie decorative qualities of 
onianu'iit, and are able to catch the light and 
shat It' on their work in a iiiamier which recalls 
tlit'ir aiieieiit triiunphs. 

i U' tlu' ('iglitt't'iith century work, the only 
stiniftiire t)f any value is the Eoyal Palace at 
Aladriti, which is a digniiied, well-balanced 
t't)iii|)osition, free, on the exterior at least, from 
any of tlu^ exuberatioix of the medieval work, 
and quite etiual in design to niiicli of the best 
t)f the seventeenth century work of Northern 
Euinpe. — (b H, Blackall. 

Carderora y Solano, lamograta Espartohi^ 
]sr).vis04 ; Ford, ILuidhoak. 3cl ed., I85f5 ; Girault 
(It' 1‘rangcy, scr V ArdiUecture des Arabes, 

lS4*i ; (Jrangaret de LagTange, Les Amhes en 
h\‘jKnj)f(\ Svt)., Paris, 1824 ; Murphy, Arab. Antiq., 
tolio, 181 a ; Parcerisa, Ib^mierdos y Bellezas de Bs- 
jiuTttf, 18:11); Spanish Government, Mommmitos 
Ar(init('eti)}d('(>s de KspaTta, 1859-1880 ; Stirling 
Ala.vwt'll, A]n(((h (>f Uic AHhU of Spain, 1848; 
Sti'tM*!, (Pitine Arrhifn.eivi'e in Spain., London, 
18 (>.’, ; 'Paylttr, Voyagn PiiPtresqtie en Bspmjne, 
lS2n~|;j;]2 ; et Escosura, lAEspagne 

Aeiii^tiqne et Mana inmtale, Paris, 1842; Vnllamil 
y (’astrt), ,1;/^ pnda'.^tfodeas de (r« //cm, Madrid, 
18(58; Waring and iVlaetpioid, ArehUeetaral Art, 
18')() ; Wyatt, Arrhi tea's XoteA)ook in Spain, 
1872.' 

SPALIi (n.). A splinter of stone either 
a,(M*identally removed by irregular pressure as 
of superincumbent masonry, or by a blow of 
tlie hammer. Spalls are used to hll interstices 
in wall building; or may be used to make, 
wdth abundance of mortar, a kind of rubble 
niiisoiiry, which is called also Spauled and 
S pawled Rubble. 

SPAN. The interval between two ter- 
minals of any construction ; the distance apart 
of two consecutive supports, especially as 
a])plied to the opening of an arch or the width 
oi‘ a spac'e covered by an unsupported length 
of a .joist or rafter or truss. As ordinarily 
nnderstood, the term applies to the clear open- 
ing ; ])ut it is frequently used of the (listaiice 
]>(‘t\\'('t‘n the (‘ontres of the supports. 

SPANDREIi. A. The quasi-triangular 
s]>ace imduded bi' tween the extradoses of two 
ad.j<»ining audu^s and a line apijnnxiuiately con- 
m'(*tiiig their crowns, — or tlie space equal to 
about half of tins, in the case of a single arch, — 
with wliatever ]>iece of masonry or other mate- 
rial fills that spaiH'. In decorative styles of 
a.rclut«,:eture this is a favourite place for sculpture 
or inlaid ornament. 

Ik In steel skehHon construction, the spa, ce 
b('tw(Ym the top of the window in one story 
and the sill of the window in the story above, 
(( bin pare Allege.) — W. R, H. 

SPANDREL WALL. A wall or partition 
evt'cted on the extrados <.>f an arch filling in the 
Hjiandrels. 
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SPECIFICATION 

SPANNER. A horizontal cross brace or 

collar Ixeani. 

SPARE ROOM. In the United States, a 
Guest Chamber. 

SPARK ARRESTER. (See Electrical 
Appliances.) 

SPAR. ^1. A bar used for fastening a 
door or gate. 

B. Same as Common Ratter. From the 
use of unhewn timber in primitive or rougli 
building. 

SPAXJL. Same as Spall. 

SPAVENTO, G-IORGIO DI PIETRO; 
architect ; d. 1509. 

Spa vento succeeded Antonio Celega as tnze- 
gnerius prothus dominorvm proctimtomm 
Sancti Afarci, He built the new sacristy of S- 
Marco in Venice (begiiii August, 1486), and at 
the same time tlie churcli of S. Teodoro and 
that of SS. Filippo e Giacomo in Venice. About 
1498 he restored the Sala del Gran Consiglio 
at the Doges’ Palace. He assisted in the com 
structioii of tlie Palazzo della Eagione at 
Vicenza in 1500, and at the Ponte delle Nave 
at Verona in 1502. At tlie same time he built 
the Capella di S. Niccolb at the Doges’ Palace. 
In 1506 he made tlie model for, and began the 
construction of, the church of S. Salvatore in 
Venice, but was superseded the next year by 
Pietro and Tullio Lombardo (see Lombardo, P. 
and T.). In 1507 he was again employed at 
the Doges’ Palace. 

Paoletti, Binjiseimento ; Lorenzi, Monmnenti ; 
Ongania, San Alarco. 

SPAWL. Same as Spall. 

■ SPEAKING TUBE. A tube, ' generally of 
metal, extending from one part of a building to 
another, to fieilitate iiiterconmnmication by the 
voice. 

SPECCHI, ALESSANDRO ; architect. 

Ill cooperation with Francesco de’ Sancti he 
built in Rome between 1721 and 1725 the 
immense stairway leading from the Piazza di 
Simgiia to the ehnreh of S. Trinita de’ Monti, 
the faigide oi' wliich was built liy Domenico 
Fontana, Pie built tlie stalls of the Palazzo 
Qnirinale, Rome. 

Gurlitt, (resehiehtc des Barockstiies in Itnlien. 

SPECIFICATION. A. A formulation in 
words of all those items of information regard- 
ing a proposed building which cannot be graphi- 
cally set forth in the drawings. It is conse- 
quently supplementary to the drawings and is 
necessary to define the esjieeial conditions, 
limitations, and requirements to be observed by 
the contracting parties in carrying them into 
execution, and, spedfically, the character and 
quality of the material and workmanship to be 
employed. 

Specifications generally oiien with the state- 
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11 unit of certain general propositions common to 
most l:aiil(lingun.)ntracts, inchiding the require- 
ment that the [larty of the second part, gener- 
ally called ‘^'tlie contractor,” is to furnish all 
ap])aratus and utensils necessary to the carry- 
ing on of the work ; that all materials are to be 
the best of their several kinds unless expressly 
set forth to the contrary ; that tlie work is to 
he carried on promptly, in order, and without 
unnecessary delays ; that it is to be completed 
and ready for use at a certain date ; that the 
drawings are to be followed exactly according 
to their true intent, not only the general draw- 
ings which have been signed as a part of the 
contract, but those detail and full-sisse drawings 
which are to be subsequently furnished in fur- 
ther explanation of the original drawings. 
After a page or two of preliminaries of this 
general kind, the more specifie items of work 
and material are briefly recited as far as pos- 
sible ill the order of execution, and each in a 
separate paragraph with a distinctive title. 
These include, for example, the special require- 
ments as to excavation, drainage, and grading ; 
the character of footings, foundations, and 
underpinnings ; of all cut stonework, brickwork 
or terra cotta ; of chimney stacks and all other 
special constructions in masonry ; of all fram- 
ing, whether of timber, iron, or steel ; of all 
partitions and fiirrings, whether fireproof or 
otherwise; of all boarding, flooring, and roofing; 
of plastering and stucco work ; of interior finish 
in all departments; of doors and windows, 
stairs, waiuscottiiigs, and tiling, marble and 
metal work; electric wiring and electric con- 
nections of all kinds ; gas piping, plumbing, and 
plumbing fixtures ; heating and sanitary pro- 
visions ; elevator service ; painting, polishing, 
and decorating of all degrees and kinds; 
builders’ hardware and all the devices of con- 
struction and equipment necessary to the per- 
fecting of the scheme. 

As, with the iwogress of civilization, the 
requirements of convenience, comfort, use, and 
economy or luxury of every degree have become 
more exacting, and as the appliances to meet 
these exactions have become more complicated 
and scientific, the fumdion of the specification 
in building contracts has greatly increased in 
importance. The modest instrument of a 
dozen or twenty pages, which amply sufficed 
our fathers to secure good work and material 
according to their standard, has expanded into 
a formidable document often of more than a 
hundred. The })rogress of invention is so 
active, and methods and material of building 
are so constantly changing and enlarging, that 
the architect cannot properly develop his 
specification iipfm establisherl formulas or com- 
fortable routine, but is constrained to a constant 
vigilaiHu^ lest in Ins latest work he should fail 
to avniil himself of tlic best which science , and 
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SPBOS : 

invention is constantly lavishing upon tin* art 
of building. 

In order to avoid the dajiger of omissiints 
and to facilitate tlie W(H‘iv of the arcliitect in 
the important department \vt* are now 

considering, model Idank spt^c'ifiealions havi* 
been prepared by skilful hands wit It thcinttni- 
tion of including every ittnn n(‘e(‘ssary to the 
modern building in constnietioii, material, and 
appliance ; but these, though in sonit^ cas(‘s and 
to some practitiouers useful, ;ir(‘ gtaun-ally iound 
cumbersome in practice, and ratlun* to complieati^ 
than to simplify the task of tlu' andiittag. 

The architect of active pra('ti(*(' finds if on 
the whole safer and n n nv < *oi no m i en t to ] andi m * t 
his specification out of tht‘ fulness of his own 
experience and observation, using perhaps, as a. 
guide and monitor, his spei*ifi(‘ati<m for sonu' 
previous structure whiidi has prodmanl the best 
results with the least coiillict of intiwpretatioii. 

Under these conditions, tlu' goNitest virtues 
of the modern speciiicati()ii are conijindiensivi* 
ness, order, clearness and compactness of detini 
tion, ami the utmost hno'ity «‘onsislent with 
these (pialities ; avoiding unncc(\ssary (mlargc 
ments, repetitions, and all that sort of g<MU‘raf 
ization which may mean miudi or little according 
to the point of view, which rather <*onfust‘s 
than instructs the 1 milder, and is thendon* 
fruitful ill disputes. AloreoViU*, the iiverhur- 
dened specification may 1 h‘ and often is greatly 
relieved, without in any way inqiairing tiu^ 
and intelligibility of the contract, by omitting 
such items as can be ins<*ribtMl upon the draw- 
ings themselves and in imnuMliate connecri<m 
with the delineation of the didails whi(‘h they 
are intended to explain. 

— Hkxry Vax Uruxt. 

II In law, the whole body of ileseription 
and dircetion under whiidi a building is erectial ; 
in this sense including tin* drawings as wtfil as 
the specification in sense .1, inclmling also such 
orders or iletusions of the aivhitect or otlaa* 
superintendent as may have (amtrolled in ])art 
the character of the work. Law Uoncern- 

ing Building, (J, 8.) — R. S. 

Bower, Sjwctyimihuis ; a Prtfdirnf f'nr 

wrltitKj for New Vthk, 

W. T. Comstock. 

SPECtJS. In Roman architeeturi^, tlu* 
channel of an aqueduct elevated above tlu‘ 
ground, and covered by an arch, or slabs. 
Sometimes the same nrcuide carried several 
those channels, one above another. 

SPEER. Same as Spier. 

SPEISET, FRIEDRICH. (See Egl, An- 
dreas.) 

SPBOS. In Greek, a cave, es])ecia]ly a 
large or deep one ; henee in arclueology, a cav(‘- 
temple or a large tomb; a large » and’ architec- 
tural (diamhcr, excavated in tht^ ro(‘k. 

<^ok ,577 and 578.) ' ' 
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SPH-^EISTBRIUM 


SPINTHARGS 


SPH^RISTERIIJM. In Ronitin arclii- 
to<.‘tnr(‘, iui enclosed place adapted to ball play- 
iiiJL**. The splicr.n'fiferid were often adjuncts of 
hatlis, gynintisia, and important Tillas. (Com- 
part‘ Fives (_!ourt ; Tennis Court.) 

SPHINX. A creature made up of parts of 
a lion (})ut see below) and of another natural 
.‘tuimal, though the artistic conception may be 
tiiouglit rather to include the whole nature of 
each. In Egyptian antiquity, the human- 
headed sphinx is always male; and of this 
nature is the Great Sphinx, which is one of the 
M3ry earliest of existing monuments. It is 
near the great pyramids of Gizeh, partly cut 
from the rock, partly built up of masonry, with 
a temple or shrine built against the breast, the 
path to which leads between the fore paws. 
Tlie height to the top of the head is 66 feet. 




















forming a Quirk. In each sense ribsolescent. 
Also Speer, Sper ; called also Enterdoste 

SPIGOT. A plug to close the aperture oi‘ a 
faucet and control the iiow of liquid. Tln^ 
spigot itself may be perforated for the passage 
of the liquid. A mere perforated cork or st«.)p~ 
per fitted with a peg is a faucet and spigot. 
By extension, these terms are applied, in the 
plumbing and kindred trades, to various con- 
trivances and parts intended respectively for tlie 
I'eception of, or the insertion into, another part. 
Thus, each length of ordinary iron drain pipe is 
made with one end abruptly enlarged to form a 
socket for the reception of the siriall end of the 
connecting length, the small end being known 
as the spigot end, the larger as the fuicet end. 

SPIGOT AND PAIJCET JOINT. A joint 
between two lengths of |)ipe, made by the 
insertion of the spigot end of one into the 
faiu'ct end of the other, as explained under 
Spigot ; called also Spigot Ji)iut. 

SPIKE. A pointed ])ar or strip, commonly 
of iron, as in a grille or the cresting of a wall. 
In the United States, more coinmonly a very 
large nail. 

SPILE. A. A \)og or plug used to fill a 
nailhole, as a spigot. 

B. Same as Pile. 

SPILLWAY'. A channel for superfluous 
water, as irom au overflow of a dammed and 
walled lake, reservoir, or tank. In some in- 








Speos of R.\mses 11. xVT Abu Simbkl, Ui^per Egypt. 


The name given to this image is transliterated stances this takes the shape of an aqueduct of 

Hu, or more fully, Horemkhu, a word having architectural character. 

connection with the god Homs, and other SPINA. The wall or other barrier extend- 
androsphinxes seem to have received the same ing along the middle of a Roman circus, and 

name. Smdi images cut out of single blocks about the ends of wliicli the contestants turned, 

of granite and of all sizes up to 8 feet in SPINDLE. A member round in one direc- 
length, were sometimes arranged along a road- tion, as if revolved iqion one axis. The term 
way or approacli to a temple, forming a double fusiform, -which means spindle-shaped, implies a 
avenue. (See Androsphinx ; CriospMnx ; form larger in the middle and approaching a point 
Hieracosphinx.) at each end; but the word s])ind]e is applied 

In Greek and Greco-Roman antiquity the more loosely, as to the small pieces of turned 

sphinx is always female, with human head and wood which make up tl;ie grating of the Meshre- 

breast. In some coins, etc., the forms are of beeyeh, and equally to the turned part of a post, 

thc‘ dog rather than of the lion. baluster, or other piece fasliioiied iu the latlie. 

SPIER. A permanent screen ; especially iu SPINTHARGS ; architect, 
a liall, as of a manor liouse, or English college, He built the latest temple of Apollo at 
or Loiulon Company, the architecturally treated Delphi, in Greece. This building wa.s not be- 

]>artition cutting off a part, as described iu Yol. gun before 5;36 B.c. 

]., col. 346. Apparently, also, a partition Pausanias, ed. Enizer ; Bninn, bh-'se/nV/ife. 
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SPIEA ■ 

SPIRA. The mouldings at the base of a 
colvimn. 

SPIRE. Ill, general, any slender, pointed 
c'rei'tion, surmounting a building. Its distinc- 
ti\a^ form was generated from the steep tower 
r(K)fs eharacteristie, es}>e(*ially, of the secular 
Imildings of the Middle Ages in France and 
<b‘rma.ny ; but when the roofs were transferred 
to churclies, tliey gradually submitted to archi- 
tectural moditications, so important, that a new 
type of form was tinally developed, even as 
early as the twelfth century, to ivhich the name 
of spire has been specilically attached. In fret, 
tlie feature became the natural termination of 
every church tower from the thirteenth to the 
sixteenth century, and, whether built or not, it 
w”as provided for in the design and construction 
of every such tower. These modifications of the 
original steep roof included an increase in the 
heiglit so considerable that it was often equal 
to the wliole height of the supporting structure, 
and was rarely less than two-thirds of it. 

Spires in their most common and simplest 
fuan, as in parish churches, arose from the 
tcwm' cornice, wli ere they could olitaiii direct 
sujiport, and, as they were octagonal in plan, 
tlie diagonal sides were built up from corbels 
or squinches, which were dei'elojied from tlie 
interior corners of the towers ; on the outside 
these corners were occupied by steep iiyramidal 
constructions of triangular phm, rising from tlie 
tower eornice and sloping back to the diagonal 
01 (Milted faces of tlie spire. The variations of, 
and depaitures from, these simple and beautiful 
t}p('s aie ^ ery numerous, and were entirely in- 
ti umn(‘d hy the desire to obtain variety and 
emnbment of sky line, and by the desire to 
icioncile the tower with the spire, so that to- 
gidlier tliey might form one harmoiiions compo- 
sition with no visible line of demarcation, as 
in the south towi'v of (.'hartres, and in those of 
S(‘nlis, Iveims, Laon, etc. To this end the spire 
ribs w(.*re liroken into rich crockets, tall gabled 
spirts lights grew up on the fa(*es, in euiulatiou 
of the ]mnuicl(‘s crowded around tlie base of tlie 
spire ; often an octagonal opmi lantern was iu- 
t(‘rpos(‘d between towm* and s]>ir(q and jiinnacles 
W(‘re linilt on tin* nno('cu])ied (‘orimrs of the 
tow(n‘, hanking tlu^ huiteni as at Freiburg in 
thi^ IJr(‘isgau. Tlu^ sides of the spire W(we often 
fmTCiHl by foliatcnl optmings, and sometimes, as 
in Knahurg in tln^ llreisgan, Burgos in, Spain, 
till'- whoh‘ structure liecame a mere opeu- 
w ork of trariny. In these (mrichuients of tlie 
primitive^ type, every dmice of design was used 
to ohlitm’att^ the line of deinaiMatioii betwe.en 
toW(n- and .^pire, and the general |,)yrauiidal ef- 
fe(‘t of tin" <a>mbined structiin^ was secunM by the 
suc(u\ssiv(^ ollsets (jf the tow(‘,r buttresses, so that 
the tapering ellect, as especially at S. Stephen’s 
at Vicmmi, began at the ground, and one feature 
nn.^lted into the other by insensible transition. 
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.SPiBBLBT ■ ... 

In «>tlier aii<l later varieties, especially in 
ICnpIainj, tiie spire ;u*usr fruni the roof of the 
tHwer Ijtiiiiid a in ask of orii ament al bat tlenieiits 
and pinnacles, (-oiifessiiig itself as a separate 
stnictnre. In these eases the spire was often 

WO! id. In smne of tlie later medkevai spires 
ill the sixteenth century, the 'ambitions builders 
lost of the primitive ty|)e, and a general 

pyramidal effect was obtained by the superim- 
pnsitioo, <as at Btrasbnrg, of a diniimshing siic- 
<a‘<sion uf highly enriched vertical steps. When, 
in the Eeiiaissauce period, the church towers 
rliiiibed in this way to their final consiunmatioii 
witij elassir detail ingeniously disposed, as in 
the famous rhnrches of Sir Christopher Wren 
in Emxhuid, the (‘onstructioiis ceased properly to 
he s[>ires and ]'e<*anie steeples, though the lat- 
ter term is sometimes loosely applied, even to 
r‘xaniples so ]nire as that of Salisbury. 

— Henry Van Brunt. 

SPIRELET. A small spire, as of a pinna- 
cle or turret. 



S p V K : Eng lis h Roman esqu e ; 


SPIRE LIGHT. A window in a spire, gen- 
erally in the form of an attenuated dormer, 
with a steep^ roof or gable, used less to give 
light to the interior than in conjunction with 
pimnudes to enrich its outlines. (See Spire.) 

SPLAY. Any surface, larger than a Cham- 
fer or a Bevel, making an oblique angle with 
another surface ; specifically said of the oblique 
Jamb of an opening, as in a window or doorway. 

SPLINE. A. A thin, narrow board, corre- 
spomling generally to boards used for ceiling, 
and the like. 

B. Same as Loose Tongue (which see under 
Tongue). 

G. In ilrawiug, a thin strip of some elastic, 
flexible material, used as a guide in drawing 
curves, by being bent to the desired form and 
held in place by weights or pins. 

Feather Tongue Spline. A spline in sense 
A, but cut to a bevel. (See Clapboard.) 

SPLIT PIN. A pin, as a spike, split at 
the point, so as to spread when it is driven in, 
giving somewhat the form of a dovetail, and 
making it difficult to extract. 

SPRING. A. The line or plane at which 
the curve of an arch or vault leaves the up- 
right or impost. 


SQUARE 

B. Resilience, as of a floor* its elasticity 
when compressed. 

SPRING (v.). To leave its iinpost ]»y 
rounding upward and outward, said of an ar(*}i 
or vault. In making elevation drawings and 
section drawings, the horizontal plane at wliicli 
this takes place is represented by a hoi'izoutal 
line ; hence, the common term, Springing .Line, 
which is used even when the building itself is 
under consideration, as rvheii it is said by a 
person looking at a vault: The springing line 
is about nine feet above the paveineiit. 

SPRINGER. A stone or other solid whicli 
is laid at the impost of an arch. (See Skew and 
following titles ; also Spring, V.) 

SPRING HORSE. A building erected 
over a natural spring to protect it from injury 
or imyjurities ; sometimes decorative, or huge 
enough to contain fixed seats ; or used as a 
place for cooling milk, or the like, in the cold 
rvater, as frequently on American farms, where 
the house is roughly built of wood. 



ER Cathedral : c. 1120. 


SPRINGING COURSE. (See Spring, v, ; 
Springer.) 

SPRINGING LINE. The line marking the 
level from which an arch springs. (See Spring, 
V.) . 

SPRINKLER. A system of perforated 
pipes extending through a building, and at fre- 
quent points connected wutli a 'water supply, 
controlled by fusible plugs, which, wdien melted 
by an accidental fire in their neighborhood, au- 
tomatically turn on the water and start the 
sprinklers to extinguish the flames. 

SPXJDD AND RING. A metal ring oi* 
fernde combined with a projecting pin, and 
applied to the foot of a wooden post, or the 
like, to secure it to a stone base or sill, tlie pin 
being inserted into the stone. — (A. P. S.) 

SPUR. A. In timber framing, a diagonal 
brace between a post and a tie beam or rafter. 

B. A buttress or similar projecting piece of 
walling. 

0, In mediaeval architecture, specifically, the 
carved claw or giffie projecting from the Iowan* 
torus of a column, so as to cover one of the 
projecting corners of the square plinth beneatli, 

SPUR BRACE. Same as Spur, A. 

SQUARE. A. An open space, generally 
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' SQUARE 

imnv or U'.ss in a- town, formed at 

tlio juurtioii of two or more streets, or by the 
(‘iilar^emeiit of om^ for a short distaiiee ; espe- 
cially, sio'h a p]a(*o provided with a park or 
])arks. 



SQUARE-HEADED,' 

sense C\ haviii^C a h.aig l.slade atta.(.*lsed at about 
tlie eeiitre of a shorter erosspie{a\ In use, the 
latter is moved along- the edge r>f a drawing- 
board, lioldiiig the long ].)lade in siu;(*essive par- 
allel |)ositioiis. Some T squares have adjustable 
blades, wliich can be set at ditlerent angles with 
tlie liead. 

SQUARE (v.). ■ To provide by an instru- 
ment, or otherwise, that the angles of a piece 



Spur: English (iothic, Earliest Type: S. 

Cross, Winohester. 

B. Sa,me as Blo(;*k, 'E. 

G. An instrument intended primarily for 
laying out right angles, consisting usually of 
two arms fixed, or ca|>able of lieing accurately 
adjusted, perpendiculaiiy to each other. 

Carpenters’ Square. A steel implement 
fiirming a right angle witli a shorter and a 


Spur; English Gothic ; 13th Centura"; Stock- 
BURY, Kent. 

of work or material are right angles ; or to 
ascertain tlie anniuiit of their deviation from 
right angles. 

SQUARE END. The end of a piece of 
timber when cut ofi‘ square, in contradistinction 
to an end prepared for framing -with a tenon or 
otherwise. 



Squinch: Oxford Cathedral; e. 1210. 


longer arm, each divided into feet and inches or 
other measurements. 

Set Square. In drawing, same as Tri- 
angle. 

T Square. A draughtsmaifs square, in 

r>8r> 


SQUARE-FRAMED. in joinery, framed 
with square and not moulded ])ieees. 

SQUARE-HEADED. Having a straight 
horizontal lintel or a fiat arch, said of a door- 
waiy, or window opening. 
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SS5. 


squabe; staff 


„ SQUARE STAFF. ■ A, wooden rod,' square 
in section, set flusli in an .external angle of plas- 
ti‘re<l surtaces to secure the corner from injury. 
When irnmlded it is called a staff bead. (See 
Shaft; Staff’ jS.; also subtitles Angie Bar; 
Bt*ad.. ) 


of the high altar from a point where it woiikl 
otherwise be invisible. (See Hagioscope.) 

SS. A. The abbreviation fcyt smitissiniOy 
-nia, -mi (Italian), or sandissimus^ -ma^ -mi 
(Latin). The most holy ; a title generally re- 
served for the Trinity or the persons of tlie 



Squixch: Salisbury Cathedral; c. 1;300. 


SQUINCH. An arch, a lintel, corbelling, or 
system of such inenibers, built across the inte- 
rior Corner of two walls, as at the top of a tower, 
to serve as foumlation for the diagonal or canted 
side of a superimposed octagonal spire or lan- 
tern. The squimdi perforins the functions of a 
Pendentive (which see). 



Soulxt: CRAvmEY Church, Hampshire: 
Century: the Sill serves a.s a Piscina. 


Trinity and their attributes, including the Host, 
the Assumption, the Cross. Used even in Eng- 
lish writing in the same sense. 

B, The abbreviation of sarUi, t,e., saints, in 
cases where a church is dedicated to two saints ; 



Squint: S. Mary Magdalen, Taunton; 14th 
Century. 


SQUINT. An aperture pierced askew 
through the interior wails of a church, often on 
the side of a chancel arcli, so as to give a view 
587 


as (in Italian) SS. Giovanni e Paolo. In the 
same sense (in English), used to replace the 
word Saints,” though rarely. 
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STAB (v.). To roughen the surface of a 
brick wall by light blows with a point, so as to 
iTiake a hold for plastering. (See Key, C.) 


resistances, or stresses, exerted at the joints of 
the piece. 

3. That the forces exerted upon i‘acii of the 
parts into which the pieces of a structure can 
be conceived to be divided shall baiiinct,* each 
other. That is the stress exerted at tiie idiail 
surface of division Ixdwcen the jnirt in question 
and the other parts of the }>ic('e. 

Stability consists in the fulhlment of the hrst 
and second conditions of equilibriiiiu under all 
variations of load within gdvcn limits. Strength 



Staulk at Macon (Saone-et-Loirk), France. 


STABILITT. As applied to structures, the 
property of reinainiug in equilibrium without 
chauge of position, although the externally ap- 
plied force may deviate to a certain extent its 
mean amount or position. The conditions of 
equilibrium of a structure are these : — 

1. That the forces exerted on the whole 
structure by external bodies shall balance each 
other. The external forces are the force of 
gravity, causing the weight of the structure, the 
pressures exerted against it by bodies not form- 
ing })art of it, and the supporting for(*es, or re- 
sistamvs of tlie foundations. 

’2. That the forces exerted on eatth piece of 


consists in the fulfilment of the tliird. 

— W. R. H, 

STABLE. A place where horses are housed, 



Upper Story; 1), LAXMNti ; E, F, //, Bei> 
Koows; (r, Fodder Loft. 


fed, aiul cared for, ami, imu' dentally, where ^ 
hicles, horses’ equipments, and feed are ke])t for 
use, an d s< )m e ti m es where coa (*li- 
meu or grcxmis have their lodg- 
ings ; also, ill composition, a 
place ])rovided for other doines- 
tic animals, as cow stable. 
8tal>les for liorses may be dis- 
tinguished as private, club, liv- 
ery, breeders’ or trainers’, ton, 
sale, delivery, and racing sta- 
bles. 

Tlie lu'incipal features in the 
])lan of a private stable are (1) 
the stable proper, allowing an 
area about 10 by 10 feet each 
for box (,u* loose stalls, and about 
5 by 9 feet each for common 
stalls, with a sufficient common space for stalde 
service in grooming and tackling, ventilation in 
500 



(PiocKD Story: vl, Carkiaok House; R, Stadle: L', Harness 

Boom. 


a structure shall balance each other. These 
forces are the weight, tlie external load, and the 
589 



STABLE ■ , 

tiip ejniiiertiiig by a txuobb thiwigli the 

loft above with a veiitilator on the roof, drain- 
age for earli stall, high windows, a watering 
trough, and feed ducts of various- sorts from the 
loft above for grain and hay; (2) the carriage 
nr foac'li room, allowing about 1 00 square feet 
f >r viidi veliicle, and a suffi(*ient clear space for 
entrance and exit aiiti for liarnessing and unhar- 
nessing, the carriagf^ rorjin being generally the 
vestibule of Hit* establisliinent ; (3) the wvash 
stand f<a’ wasliiiig carriages, which is either an 
annex ti) tin? carriage house, occupying 350 to 
400 s<piare feet, with Hoors shedding tlnf water 
to a single drainage ]>oint, or a de}>ression in 
the door of the carriage iiouse with similar 
draiiiage facilities and covered by a grating ; 
(4) a harness room, cquming generally from the 
.stable directly or iinlirectly, ami containing va- 
rious hanging devict^s for harness, together with 
some means hu* heating; (5) an enclosed yard 
('onnected with the stalde; (6) a dung pit, gen- 
erally in the yard; and (7) an open shed for 
the temporary slielter of carriages. Tlie second 
story is connected with the first by an enclosetl 
stairway, and contains over the stable a grain 
and hay loft with an exterior door for taking in 
feed of all sorts, provision for ventilation by 
the vent trunk before mentioned, and often lodg- 
ing rooms for eoaclunen or grooms. A cow stable 
and tool house often form a part' of this group. 
The stable proper ('ontains the stalls, of which 
the partitions are of plank about four feet high, 
surmounted by a ramp, generally of open iron- 
work. Tiie stable door is of wood, clay, asphal- 
tum, vitrified brick, or artificial stone, sloping 
to drainage gutters and extending into the stalls ; 
sometimes the stall fi(x>rs are of compact clay or 
earth, and a stout w'tK)d grating is often placed 
over the stall paving. In the country, the 
various parts of the stable are often in sepa- 
rate but (X)imei‘te<l buildings, or in distinct wings 
of one long, low building : but in the city, 
where space is valuable, there is a far greater 
compactness of i>lan tlian is necessary or de- 
sirable elsew'here. 

Club stables, as they are generally built in 
croivded localities, are compact forms of large 
private establishments, but with more ample 
accommodations, the washing place being often 
in a covered courtyard, placed between the 
coach house and the stables. 

Livery stables are generally an enlargeil but 
inexpensive form of club stables, without their 
luxury or completeness of appointment and 
finish, and often without adequate ventilation. 
The stalls are generally narrower, and are often 
placed eitlier in a basement or in a second story, 
with access by inclined planes ; and, in general, 
every device of economy is used in their con- 
sfructiiMi iiiid equijunent consistent wdth the 
(iec-ent ketndug of hoi'ses and vehicles, and 
prompt scrvifc. 



. STABLE 

In breeders’ and trainers’ stables, convenience 
and economy of service arc ubtamed in large, 
well-built, barn-like structures, gencvally ])n)- 
Tided with a Iwoad central passagt‘ likt' a navi*, 
the stalls beiiig ranged on eitlier side, generally 
facing inward witli jiassages Ijeliind, and the 
bay and other feed stc.u’ed in lofts of half stories 
above. Special provisions are made for ventila- 
tion by louvres, clearstories, or lanteriis, and fur 
cleanliness ; and separate accommodations are 
provided in loose boxes for breeding mares ami 
colts. In those |)arts of the United States, es- 
pecially in Kentiieky and tlie southwestern 
states, where tlie breetling and training of high - 
bred horses form an active industry, this great 
barn, with its offices, is often the principal 
huihiing in a group of suliordinate structures 
for hospital service, farriery, etc., witli ample 
stable yards for airing, well- watered pastures, 
and often a private track for the training of 
racers and roadsters. 

In sales stables, where provision jnnst be 
made for several hundred animals constantly 
changing, the stalls are disposed in a series of 
long ranges, head to liead, with liroad passages 
between. A counting room, and generally a 
salesroom witli seats in successive grades on 
one side, a pulpit for the auctioneer on the 
other, and an area between for the display of 
the stock under sale, form an essential part of 
such an establishment ; and the whole is con- 
tained under a wide roof sloping on two sides, 
supported on posts between the stalls, with a 
louvre or clearstory at the top provided with 
numerous windows for ventilation and light. 

On the Continent of Europe the chMeau or 
Schloss in the country, or the hotel in the city, 
generally has its stable in the buildings sur- 
rounding the quadrangle, to which access is ob- 
tained by a gateway in the enclosing ‘wall. 

Cattle stables are rarely provided on a large 
scale ill the great cattle-raising regions of the 
United States, ex<*ept for the protection of high 
grade stock. In the neighborhood of great 
abattoirs and packing houses, immense feeding 
stables are sometimes established, in which the 
herds, which have been reared on the open 
ranges, may be fattened for the market more 
readily and conveniently than in the pastures. 
These sheds occur not infrequently as part of 
the plant of large breweries, the grain, after 
having been deprived of its alcoholic properties, 
being transmitted hot through trunks to long 
feeding troughs, Avliich liave ranges of covered 
stalls on either side. Stables for blooded stock 
do not differ materially from those provided for 
the breeding of horses. The rural farm stable 
for milk cattle is a long and often rough struc- 
ture, without much distinctive character. The 
farm stock is often housed in a ])art of tlie hay 
barn, on the main floor or in a basement 'svitii 
access from the rear. — Hi^xnv Vxn Buuxt. 
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STACK. A. Of a eliiinriey. (See Chim- 
lU'V Staek.) 

I>. For tlie storage of books in a library, 
(See Bookstack Library ; Staekroom.) 

STACKELBERG,, MAGRtJS, FREI- 
HERR VOH; architect; b. 1787; d. 1837. 

Edvicati'd in Dresden, aii<l from Dresden 
AV(‘nt to Boine, and in 1810 to Greece, where 
1 h‘ assisted in the excavation of the temple of 
Athena at J5gina aiid the temple of Apollo 
at Basse? (see Cockerell, C. R.). He pub- 
iished ])er A'ltollo lettipd zti Bassce in Area- 
(lieti (Rome, 18’26, folio), and Aa Gr^cSj rues 
pifton^^qnes (4 topofjrajddqites (Paris, 1834, 
folio). 

Sen belt, Kunstler-lexicon. 

STACKROOM. A room in a library pro- 
tided for the bookstacks. Usually, in public 
libraries, such rooms are not open to the pub- 
lic, tlie books being served from the room by 
the attendants. 

STACKSTAND. A structure intended 
to i'(?ceive a haystack, usually consisting of a 
circular friune with uprights which lift it 2 
feet or more above the ground, tor the purpose 
of keeping oil’ dampness and vermin. 

STADDEL; STADDLE. A. A prop or 
post, such as may be used for temporary pur- 
pose, as in scafibiding. 

B. Same as Stackstaiid. 

STADHXJIS. In tlie Netheiiands, a town 
house or city hail. 

STADIUM. In Roman arclneology, an 
open area for tlie foot race and for the exercises 
of atliletes ; often made arcliitectural by its 
association with Therime or the like, 

STAFF (L). A piece used to close the 
joint between a wooden frame, as a window or 
door frame, and the masonry in which it is set. 

ii. A piece used to strengthen or protect an 
external angle in plastering; often called Angle 
8tatf. 

STAFF (IL). A kind of stiff plastering 
held together with any librous material, and 
generally used for exterior surlacings aud 
mouldings, a,s in temporary buildings. 

STAFF BEAD. Same as Angle Staff (see 
Staff, B). 

STAGE. A platform in a theatre, audito- 
rium, or similar place, on wliich the perform- 
ance is (*arric<l on. 

STAGE DOOR. A door giving access to 
tlie stage and to that portion of a theatre 
which is for the use of the actors and other 
empicyees. 

STAGGER (v.). To arrange in alternate 
{)rder, as bolts connecting two members of a 
frame which are often set zigzag ; or as beams 
resting upon a wall, where tiiere are two sets, 
one on each side, and those on one side are set 
halfway between those on the other side. By 
extension, to dispose floors so that $ach one 

V • ' . mR 


is not (mntmiioiis tlirougiiriut the building, l)ut 
so that they are arranged in two or more verti- 
cal series, each with its own. independent s}-stein 
j of heights. 

STAGING. Same as Seaffd.ding. 

STAIN. A. A colouring liquid or dye f *r 
application to any material — most «>ften w<Mjd, 
It differs from paint as lieing thinner and read- 
ily absorbed by the ptn'es of the material, in- 
stead of forming a ('oating on the surl’are, 
so that the texture and grain of the material 
is not concealed. In America stain has been 
used for exteriors of frame houses, the siii agios 
and clapboards taking on a rougher aud far 
more picturesque look than if painted. 

B. Any ingredient whicli is used to change 
tlie colour of a material by chemical action, as 
in the case of glass, in which a deep blue 
is got by means of j>rotoxi(le of etdialt, and a 



Stairs IN A Hocse at VVolfensi'hiesskn, Switz- 
erland. Each Step is a Solid TiMiiKR: its 
Ends framed into the Si'iuno Pieces. 

green by copper ami by iron, as in the produc- 
tion of pot metal (see Gla.ss). Silver Stain 
(see sulititle) is more jiroperly an enamel ap- 
plied to the surface without changing the 
colour of the mass. 

Silver Stain. In decorative glasswork, a 
yellow enamel introduced into Europe in the 
fifteenth century and immediately accepted- 
by the makers of decorative window’s. (See 
Windowq Part III.) 

STAINED GLASS. (See Glass ; Windowx) 

STAINING, (See Stain.) 

STAIR. A scries of steps, or of tiights of 
steps, connected hy landings, for passing from 
one floor or other firiiicipal level to another, or 
to several other successive floors or levels. 
Thus, a series of steps from one floor to an- 
other in a house wmuld be called a stair, as 
well as the entire series connecting the succes- 
sive floors from the lowest to the uppermost. 
The term Flight is often used as synonymous 
594 
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Cathebkal of Seks (Yo!kne). Staircase to Ufper Sacristy. 

Transition ; 12th Century, 

(see subtitles) ; as reganis their general plan, provision in 
they are designated as quarter-turn, half-turn, and was ev 
three-quarter-turn, and one-turn, implying that, practice beg 
in their progress from top to bottom, they pass me^ins of pi 
through one, two, three, or four right angles. Figs. 5 anc 
Such turns may be made by a continuous series buildings as 
of winders, or by straight flights and winders, the great £ 
or by straight flights and paces or landings, already, the 
Thus, a quarter-turn stair may accomplish the way” began 
turn by a plan constructed on a quarter circle the exehisio 
with risers radiating from its centre; or it may Such “grai 
be composed of two straight flights at right a part of ■ 


witli stair in designating the stmctiire " con- 
tained between two doors; this use is only 
<.'orreet, however, when no landings intervene. 
Xu absolute distinotion can be made between 
stairs and ladders; a simpler form of construc- 
tion or a steeper pitch being often the only 
feature of a flight of steps Avhich would cause 
it to be designated as a ladder, as in ships. 

As regards their construction, stairs may be 
ela^sified as Xewel Stairs and Geometrical Stairs 


angles with a pace or with winders in the 
quarter space; or again, it niay be a single 
straight flight terniinatiug with two or three 
winders at to]) or at bottom. 

The stair has undergone a mai’ked cliange 
from early times to the present in location and 
disposition as well as in construction; ami iii 
no class of building so much as in the residence. 
It is quite a modern idea, that of providing but 
one staircase for the chief apartments, ami of 
treating this one as an all-impor- 
tant and prominent feature. A 
back stair, or two, there may be 
for domestic service ; but, except 
for these, there is rarely more tiian 
the one flight or series of flights 
for communication between floors. 
And this disposition and treat- 
ment marks strongly tlie difler- 
eiice in the modern stair and that 
of the Middle Ages and earlier 
part of tlie Eenaissance. A me- 
dieval castle, of even a small and 
unpretentious vsort, would have 
a number of staircases at frequent 
intervals, and these comparatively 
small and placed in a rather re- 
tired situation, in small towers, 
corner turrets, or in the thickness 
of a wall or buttress, so that the 
dwelling was divided vertically 
into suites of rooms. The motive 
for such a disposition was, of 
course, primarily security and the 
facility of defence, the building 
being divided vertically into 
towerlike compartments by more 
or less massive "walls, two adjoin- 
ing compartments having little or 
no lateral communication. Large 
and important stairs there were, 
but not for very general commu- 
nication : rather in the way of 
outside perrons or their equiva- 
lent in a vestibule or somewhat 
isolated tower. 

This general arrangement of 
many isolated stairs continiied in 
vogue long after the abandonment 
of the original reason for such a 
provision in the way of vertical communication, 
and was even retained when the more modern 
practice began of lateral intercommunication by 
me^ins of passages on each floor. (See House, 
Figs. 5 and 6.) This is to be seen in such 
buildings as the late chateaux of France and 
the great Elizabethan houses ; although here, 
already, the modern idea of one “main stair- 
way ” began to find expression, but still not to 
the exclusion of several other subordinate ones. 
Such “grand staircases” were at first rather 
a part of the state apartments — to be used 
oOO 
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In the north transept of Burgos cathedral, Spain, essary hy the slope of the ground. This work 
leading to the external doorway called the Pnerta dates from the sixteenth century, and is ascribed 
Alta (“ high portal”), this height being made nec- to Diego de Silo^. 
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on occasions of ceremony — than , a means of not always /have when .opeiiing only on the 
general comnnunication. In recent times the general passages and mam stairway, 

restricted size of building lots in cities iiiakes In its modern constriictioii, the stair of cuni- 
the provision of several staircases impossible, mon usage in Great Britain and the United 
beyond the putting in of a service stair near States has become less an integral part of t lie 
the dining room or pantry; but this feature general construction, and more of a separate 

does not appear to be generally adopted even piece of light frainiiig set up after the coinple- 

in the spacious and costly country residences of tion of the main structure- — often in large part 
late years, or in the large city houses, where completed before being brought to the site, 

economy of space is not of first importance. This requires, in its construction, great skill 

As regards this last necessity, — economy of in joinery, built, as it usually is, of light and 



Staircase at PjiRiGUEUx (Dordogne) : Neoclasstc of 17th Century, with Local Peculiarihls 

OF Detail. 






space, —much is to be said in favGur of the spiral 
stair, — or some modification of a turning stair, 
— when nottoo restricted in its dimensions. This 
again was an early feature retained until quite 
recent times, its great advantage lying in the fact 
that comparatively little space was required hori- 
zontally ; a landing in the run of the stair would 
answer the purpose of the elongated passage as 
now usually provided to connect two flights. 

On the whole, then, it is perhaps a question 
whether the modern practice of providing one 
'Central stair has not caused the abandonment 
of a valuable feature. An additional retired 


stair might often give a certain privacy and re- 
tirement, to a set of rooms which they would 


slender parts, secured together with systems of 
slight concealed bracing and blocking and with 
much use of glue. The necessity for such 
highly trained labour lias indeed developed a 
special class of joiners, and a wooden stair 
of some elaboration is now almost invariably 
supplied by a stair-builder, wiio makes such 
constmction his only business. This is the 
more necessary in the case of curved and wind- 
ing stairs, where great skill is required in 
building up and shaping the wreaths and other 
curved portions, and in so securing the various 
members together to make the stair, as a 
w’-hole, self-supporting, at least between its 
terminal bearings. In the greater part of the 
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(Snitiiieiit of Europe tbe old traditions obtain 
of (‘vei ding solid stairs of stone at the same 
tinn^. with the surrounding inasonry, wood not 
being Yery generally used except in those locali- 
ties where it abounds and where eoiistriiction 


■ STAm ,, 

Perhaps the roost iniportaiit point hi consid.- 
ering the planning of a stair is the piteln or, 
in other words, the relaticai h.ietween the ristn 
and tread. In buildings of an iiripreteritioiis 
sort the pitch is often restricted, owing to other 





:3. The Cage is Cylindrical, anb pierces the 

The Ironwork is intended to separate the Stairway c( 
THERE IS A Gate at Every Landing. 


Palais be Justice, Paris. 

ABOVE. 

burs; 

in tliat material is traditional. Even then it 
is commonly treated in a massive and substan- 
tial way, with larger and solid parts put to- 
gether by methods of more genuine framing : 
even the solid step is not altogether unknown, 
cut from one piece after the manner of a stone 
steij so a^ to form both tread and riser. 


exigencies in the floor plan; but, under ordi- 
nary circumstances, the re<iuirements of the 
surrounding features should yield so far as Id 
allow of ample hoiizontal space for the stair 
in order to avoid a steep ascent. Several rules 
are prescribed for deterinining tlic relation ut 
the riser and tread. In the United StaU's 
002 
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tlit'ir fiuui generally takeir as ybetween 17 
ainl 18 iiielies, and the riser made as little 
over 71; indies as iHissibie, in the ordinary 
stairs fur dwellings. 

Another rule gives the quotient of tread and 
]'iser as between 70 and 75 inches. In Great 
Britain this (|uotient is eoinmoiily prescribed as 
l>6 iiirhes, based on the assumption that a step 
51 indies high hy 1*2 iuciies wide is a proper 
average ste|'>. Another British method of pro- 
portion is based m the same assumed standard, 
ami provides that, for every inch of tread added 
to or subtracted from 12 inches, the 5|- 
indi riser should be decreased or increased 
by h inch, or vi(‘e versa. Tims we should 
have : 

For a 13 indi tread a 5 inch riser 
u 12 “ “ 

a IQ a it it 

It is worthy of note that, from the above 
rules, the total length of step assumed as cor- 
]-ect for British usage is noticeably less than 
tile standard assumed in the United States. 
For instance, by the first British rule cited 
aliove, a liser of indies would require a 
tread of 6G -f- “I- = 84 inches, wdiereas this 
would rarely be less than 10 inches in the 
United States, except for a back stair or the 
like. A rule adopted from the French gives 
results more nearly equivalent to the American 
custom — twice the riser, added to the width 
of treat!, should be between 24 and 25 inches. 
The German nile for stairs of ordinary pitch 
is substantially the same, but is not considered 
altogether practical when applied to a riser of 
less than 1 4 cm, or more than 19 cm. (54 and 
7 1- inches respectively). In the former case, 
the prcxluct of tread and riser is taken as 47 
cm. (18 1 inches); in the latter case, the width 
of tread is obtained by dividing the coefficient 
500 by the given riser. This coefficient being 
prescribed for centimetres, its equivalent for 
inches would be 77-|-. These formulae are as 
given in the Darmstadt Handhuch, and give 
results substantially equivalent to the dimen- 
sions of American practice. 

The foregoing (hmensions for treads do not, 
of course, include the nosing, which is not con- 
sidered in determining the size of steps. For 
ordinary purposes a riser of 7 to 7^ inches with 
a tread of 10 inches makes a very comfortable 
ascent. If, however, the stair is long, it will 
be desirable to make the riser much less in 
proportion to the tread, thus lessening the 
pitch of the stair. It is also well, in the case 
of a long stair, to introduce one or more land- 
ings. It should be noted, however, that for 
stairs out of doors a much longer step is prac- 
tical, and even quite desirable, especially as 
where a short flight is introduced in the course 
of a footpath or at the break of a terrace. . In 
such cases the longer step, especMIy , a. 
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low riser, accommodates itself more pleasantly 
to the impetus and longer stride naturally 
gained by a person walking a distance out of 
doors. 

The pitch of tlie stair being assumed, it is 
desirable that it be altered as little as possible 
during the ascent. The riser, of course, once 
determined, remains imchanged: the tread 
also should be as nearly constant as possible. 
That is, if winders become necessary, they 
should be introduced as Balanced Steps (see 
under Step) ; and this change of plan should 
be as gradual as possible, as described under 
Winder. It is, of course, a modern axiom that 
winders are to be avoided in a stair of any 
pretension, except in a case of circular stairs of 
long radius, or similar stairs laid out on a very 
extended sweep, as is typical of the stone stair- 
cases of the more recent French chateaux. It 
is to be observed, however, that the prqjudiee, 
where such exists, against a winding stair of m 
smaller and less spacious sort, i>s of quite mod- 
ern origin ; as the circular staircase was tlie 
common form in medimval and later architec- 
ture, as has been pointed out above. A wind- 
ing stair oilers one advantage which, although 
of no great importance, is, perhaps, w*orth con- 
sideration : by the triangular form of the tread 
the step accommodates itself to different lengths 
of stride, according to the distance of a pedes- 
trian from the axis. The width of landings, 
w*here these occur in a straight stair, is almost 
equal in importance to the width of tread, and 
should be designed to conform to an average 
length of step; say, the width of the tread 
plus 24 inches, or a multiple of 24. (See 
Scala.) 

In addition to the following terms, various 
specific names are applied to stairs derived from 
the construction of certain parts, their mean- 
ing being self-evident from the use of the 
attributive term, as in Open Riser Stair, Closed 
String Stair. (See Landing; FTew^el; Pace; 
Riser ; Step ; String.) — D. N. B. S. 

Back Stair. Any stair situated at the rear, 
that is, at the back, of a building, as for 
domestic service or other subordinate purpose. 
Hence, any retired and unimportant stair for a 
similar use, wherever situated. 

Box Stair. One made with two closed 
strings, so that it has a boxlike form of con- 
struction, and may be more or less completely 
finished before being set up on the site. 

Close String Stair. (See Close String, 
under String.) 

Cocklestair. From Cochlea; a helical or 
corkscrew stair. 

Cut String Stair. (See Cut String, under 
String.) 

Dog-leg; Dog-legged Stair. A half-turn 
stair consisting of two parallel flights, their 
strings and hand rails being in the same verti- 
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cal plane. The hand rail of the lower flight 
commonly butts against the under side of the 
string of the upper fight, there being no well 

iiole. 

Geometrical Stair. One which is con- 
structed without tlie use of newels at the 
angles or turning points. The intersecting 
strings and hand rails are, therefore, usually 
joined by means of sliort curved portions called 
wreaths. 

Giants’ Stair (Scala clei Glgatdi), A 
perron or out-of-door stairway in the court 
of the Doges’ Palace at Venice. The name is 
derived from the two statues, Mars and Nep- 
tune, which stand on pedestals at the head of 
the stair, and are the work of Jacopo Sanso- 
vino. It consists of thirty steps, and a plat- 



Stalactite Work in Wood and Plaster: the 
Alhambra, Granada, Spain. 


form divides these into two flights. It was 
designed by Antonio Rizzo, and built during 
the last few years of the fifteenth century. 

Halfpace Stair. (See Halfpace, under 
Pace.) 


Half-turn. Stair. , article above.). 

Hollow Newel Stair. (See .Hollow ..Newel, 

under Newel.) 

.Newel Stair; Newelled Stair. OncMaui- 
Btriicted with newels at the angles to ivt't'ivc 
the ends of the strings, as distingiii.siied from 



Stair Turret: Church of S. Wulfran, Abbe- 
ville (Somme). 


a geometrical stair, Tlie term is sometimes, 
with no apparent reason, limited to a dog- 
legged stair. 

One-turn Stair. (See main article above.) 

Open Newelled Stair. A newelled stair 
which is built around a well ; apparently, a 
term adapted to distinguish such a stair, which 
is “ open ” as regards the existence of a well, 
from a dog-legged stair, which has no well. 
Each are newelled. 

Open Riser Stair. One in which there is no 
riser in the sense of a solid board, metal cast- 
ing, or the like, but the whole rise between 
tread and tread is left open. When this ar- 
rangement is followed in costly staircases of 
elaborate buildings, it is usually to allow light 
to pass, as from a window. 

Open String Stair. (See Open String, 
under String. ) 

Quarterpace Stair. (See Quarterpace, 
under Pace.) 

Quarter-turn Stair. (See main article above.) 

Gl)0 
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Screw Stair. A eirenlar stair; especially,- ; cles Pcm/a ; W. and A.,y^ Treatmi 

e ill which the steps nnliate from a vertical - ' StmrbuUding, etc. ~~ 1). N. ,B. 8. 


}>ust or newel. 

Straight Stair. (Jne which rises ■ in one , 
direction mily, without turns. 

Thr.ee-qiiarter-timi Stair. . (See main . arti- _ 

ele above.) " 


STAIRCASE. , ..I "Proi>-erly, the structure 
containing a stair; a stair together with its 
enclosing walls. 

B. Iiiipi^opeiiy, but in e(timiion usage, a 
stair or series of stairs ; be., the com]>]t‘t«‘ me- 
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STAIRCASE 

Venice ; a tower with open arcades connecting visitors seldom reach. The arcaded front formed 

with other arcades, which connect with the rooms part of the ancient Palazzo Minelli, in the Corte 

beyond ; the whole a fifteenth-century Venetian del Maltese, south of the new Piazza Manin. 
building, fronting on an out-of-the-way court which 










STALL BOARD 


under side of each seat tliere is a bracket upon 
u Inch the oecupant can rest when standincr Le 

Miseieie). In the lai-ger cdnirches the stalls are 

wten surmounted by canopies ; and in the mon- 
astic and some other churches the choir st-ilis 
retin-n at the west end of each row 

in /4 f diviaons, averag- 

“ 4 to ,j feet Wide and 9 feet deep, separatecl 
liy partitions, open in the rear, aLl provided 

the ‘ fending and drainage, fVir 

ti e accommodation of horses ami cattle. (For 

.t fc’, ’ 

ti mi othcis by arms or rails ; now, usually one 
o the seats in the front division of the parquet 
(sometimes called orchestra stalls); but \.he 

‘M>plicatioii of tho tenn i\s variable rCntc} 

«07, 608, 609, 610, 611, 61^ 614 

Box,°a) (See 

STALL BOARD. One of a series of boards 
o shelves u], on which soil i,s pitched succes.sively 
111 e.xcavatmg. (See Bench, C ) ^ 

STALL POST. The post at the foot of the 
paitition between stalls in a stable, used to hold 

Amb A ^ partition boarding. 

servino- as s' ^ alone and 

■sen mg as a memorial or a votive otierinr-- 

rhere are many of these in India, and it is 

t om the third or fourth century b.c. dowm to 
he commencement of the European conque.st 
mid setttenieMt of the peninsula. Some of these 
are elaborate y built up of many courses of stone 

nl?t som?^ ' « spreading capital to sup- 
rt some arger culminating structure, as a 
table or roofed recess for holding a lamp. The 
Lantern ot the Dead should be compared with 

or af ■ 1 - temporary, 

I at least slight and unarcliitectural, as ( 1 ) a i 

pcakeis . (3) an arrangement of seats for an t 
<-ut-o -( oor e.xhibitiou of some kind, as a ra.ie Si 
01 a ball game. (See Grand Stand ) 

STANDPIPE. A pipe, usually vertical, in- 
t Udul to lacihtate the supply of water to te 

wilie'h w iil,-’ "lay tie used into th 

thus .iimfi " fieehaiiical means, bu 

thus pioMdiiig a pressure sufficient to raise the ac, 
water suiiply higher than the normal ievel. In eh 

fvSi'tate tlTe "'tended to 

OM hf the extinction of fires. It is sometimes 

within w 7 r 7 * *^*^7 and sometimes bu 

’ th branches m the different stories ■ lew 

outside'^a 7 l and 1 

outeide,_ and a coupling to which the hose of the for 

nit engine can be attached. — W. P. G 1 
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' STANZA (plural 8tanzc). In Italian a 
STARLING. A. A l,n,,ku-atcr tbna,..l „f 

pdts driven cIo.s..ly siile by si.le a. a pr..tcctiou 
m Iijdiaulic eon.structions. 

sterihig)"" 

















STAcas m XHK CHuacH*,.- .No-, kk Da.mk,' lAuii- 
bxH Centuijv. 


teef IGOROWICH ; an lii- 

‘Y'-hitect who built about 1790 
e Alexander hewski church in Saint Petens- 
burg, also called the Pantheon. He lndl't 

cnuith ot Sophia m Saint Petersburg. 

0611 bert, li i( nstlo.T-h^'xico ti. 

STATE HOUSE. In the United States -i 
budding appropriated to the goveniment and 

'’^^ATICS Capitol.) 


STATIOJN*. 








(See Railway Building-. 
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■ : station . M ■ 

STATION HOUSB. ■ A. Tbe headqiiar- 
or otiiro nt‘ thv pu lice force of a diBtrict. 
fSoo PoIku‘ Stutioij.) ■ 

/j. in the litl‘-s:iviiio serviee, a bouse on the 
si-ao'jast, furnished witli boats and other appii- 
uiires for the s<*r\i('o. 

STATUARY. That funii of sculpture 
wliirh deals witli fti 4 ’nn‘S in the round as distin- 
U’liislied from ti.enres iu relief, especially with 
tiitures of thi‘ huiuaii body complete, either 
singly (»r iu grf»ups. Siteli figures are used in 
architecture iu two general ways. (1) In im- 
mediate conue(‘tiou with tiic building, as iu 
oathedral porches of the thirteenth century, 
and commonly in niches and under canopies 
(see Vol I., pi, VH.). (2) Set upon a build- 

ing, but witlioiit apparent coiniection with its 
arehitectural design. Thus, in the pediment 
of a Greek temple the statues were designed 
for their place as so far above the eye and 
likely to be seen from so great a horizontal 
distance; but tiie tympanum of tbe pediment 
IS used merely as a convenient background and 
the geison as a convenient shelf to support 
them. A similar arrangement seems to have 
existed in Roman theatres and amphitheatres, 
u’here the great open arches of the structure 
which supported the rising tiers of seats were 
often occupied by statues and groups well seen 
against the comparatively dark interior. In 
memorial arches, statues are set upon ressauts 
of the main order, and thus relieved against tbe 
attic. In the Renaissance and post-Renaissance 
styles statues appear against the sky ranged 
upon the pedestals of the parapet, as in the 
library of S. Mark in Venice, and the great 
colonnade by Bernini in the Piazza S. Pietro at 
Rome. This last-named arrangement involves 
the difficulty that the light of the sky eats into 
the outline of the statue, wffiich can hardly be 
seen aright unless illuminated by the sun from 
behind the spectator, or unless seen against a 
very sombre background of clouds. It is partly 
to avoid this that there has been a partial re- 
turn, as in highly decorated buildings in the 
United States, to the front of the attic as a 
place for statues ; and other buildings have 
porticoes of slight projection chiefly to afford 
the same opportunity. 

STATZ, VXNCBNZ; architect; b. 1819 (in 
Cologne). 

x4bout 1841 he was associated with Zwimer 
on the works of the cathedral at Cologne. He 
became diocesan architect in 1863, and in 
tw^enty years built about sixty churches in the 
Gothic style, most of them in the archbishopric 
of Cologne. He published Gotkische Einzeh 
(eight parts, folio, 1874), and with Unge- 
witter, Gothischea Musterhuch (Leipzig, 1856). 


STAY. Anything that stiffens or helps to 
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STEBNING 

maintain a ii'arae or other structure, as a piece 
of timber or iron acting as a strut oi‘ brace ; or 
a tie of any material 

- STEAM HEATING. (See Ventilation; 
Warming.) 

STEB. In local British usage, a ladder or 
steep stair of simple form. 

STEBIi. A compound of iron with from 
.01 to 1.5 per cent of carbon. It also contains 
minute cpuin titles of silicon, sulphur, phos- 
phorus, etc. The processes of making stt'ol 
may be classed under two heads, — by adding 
carbon to wrought iron, and by abstracting 
carbon ft'orn east iron. The former is used for 
making steel for cutting tools and other flue 
purposes. The latter class of processes is 
adapted to making lai*ge masses of steel rapidly 
and cheaply. 

Blister steel is made by packing bars of 
wTought iron in layers, each surrounded by char- 
coal, hermetically sealed, and subjecting tliein 
to intense heat for two or three days. The 
bars absorb carbon and are converted into highly 
crystalline steel. 

Shear steel is made by breaking the bars of 
blister steel into lengths, hammering or rolling 
them at a welding heat. If the process is re- 
peated the metal becomes “double shear” steel. 

Crucible cast steel is produced by melting 
bars of blister steel in a crucible with a small 
quantity of oxide of manganese and of ferro- 
manganese. The carbon is sometimes varied 
by mixing wrought iron with the blister steel. 

Bessemer steel is made by pouring molten 
iron into a bottle-shaped vessel lined with re- 
fractory material, and blowing air through the 
iron until the carbon and silicon are burned out. 
The combustion of the carbon and silicon pro- 
duces sufficient heat to keep the mass thoroughly 
melted. If the lining of the vessel is silicious 
or acid, all the phosphorus and sulphur remain 
in the steel. By the Thomas Gilchrist method 
a basic lining is used, and the steel is made free 
from phosphorus. 

Open hearth or Siemens-Martin steel 
After the invention of the Siemens gas furnace, 
it was utilized by Martin to melt steel in bulk 
upon a sand bottom. It was found that the 
sulphur and phosphorus remained in the steel. 
A basic bottom of dolomite or magnesite was 
substituted for the acid (silicious) sand bottom, 
and phosphorus w^as eliminated better than by 
the basic Bessemer, and a better steel was made. 

— W. R. Hutton. 

STEEL CAGE. The frame of the modern 
building of “steel skeleton” construction, as 
described under Iron Construction, Vol. IL, 
col 515. 

STEEL CONSTRUCTION. (See Iron Goii- 
stmetion.) 

STEENING. The brick or stone lining, 
often laid dry, of a well, (‘istern, or cesspool 


Se ubert , Kli nstler-lexicon. 




STENCIIi 


, STEEPLE 

STEBPLB. A. A tall ornamental con- 
struction surmounting a tower and composed 
usually of a series of features superimposed and 
diminishing upward, as the steeples of Sir 
Christopher Wren’s churches, in contradis- 
tinction to a Spire, which is properly a tall 
pyramid uiiiiiternipted by stories or stages. 

i>. A tower terminated by a steeple in sense 
A, or by a spire, the term covering the \vhole 
structure, from the ground up. 

STEINBACH, ERWIN VON. (See Erwin 
von Steinbach.) 



Steeple of a Church near Caen in Nor- 
mandy: c. 1100. 


STELE. In G-reek and Greco-Roman art, a 
pillar or upright monument composed of one or 
two stones and simple in its outline and general 
character, although it may be adorned with very 
elaborate carving. The more common forms 
were a slender cylinder, and a fiat slab, higher 
and more narrow than a modern gravestone. 
These were set up as boundary stones ; thus a 
law, or edict, or a treaty between two nations, 
would be recorded in an inscription upon a stele 
set up in an appropriate place. In some cases 
a sunken panel is filled by a bas-relief of a few 
figures, such as some in the Acropolis at Athens. 
The largest stelai known were erected on the 
graves of individuals, and these were sometimes 


sculptured with superb bas-reliefs, like those 
found in the graveyard at the Bipylori at 
Athens, and iiowJii- the . Central Miiseuni there. 
(Also written stela.) R. S. 



Steeple op S. Stephen’s Cathedral, Vienna, 
Austria. 

STENCH TRAP. In plumbing, any form 
of trap which, by means of a water seal, is in- 
tended to prevent the passage of noxious gases 
from the sewers into a house. 

STENCIL; STENCIL PLATE. A thin 
plate of metal, or sheet of paper, perforated 
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with .aoy desired, pattern or device, so , that, 
wheii;lieid agaiiist.the wall and scumbled with 
a '.brash of colour, 'the .pattern is. transferaed 
through the . perforations to the surface to he 
.decorated. 

STEP. A vertical break formed by a sudden 
change of , level between two more or less, hori- 
zontal surfaces. Especially, in architecture, 
such a break when only a few inches in height, 
and disposed (singly or in series) for the coii- 
venieiit ascending or descending of persons 
passing from one level to another. Hence, a 
siiiali stnictiire or block of material with a fiat 
upper surface, — a platform of very limited 
extent, — placed at such a change of level. In 
the broad general sense, the change in level 
produced by the retaining wall of a terrace 
may be spoken of as a step, especially when it 
is one of a series of such breaks by which an 
inconvenient slope of ground may be modified- 
The term may be used in connection with any 
structure formed into a series of breaks (see 
Crow Step, Stepped Gable), or a masonry found- 
ation wall which is enlarged tow^ard its base by 
successively projecting courses. In the more 
especial sense, a rough, approximately flat, stone 
forming the sill of a doorway which is somewhat 
above the level of the ground adjoining would 
properly be called a step; as also one of a 
number of horizontal boards supported in a ver- 
tical or inclined series. 

A series of steps designed for the accommo- 
dation of persons passing from one level to 
another is called a Flight or a Stair. (See the 
terms.) The flat upper surface of sucii a step 
is the tread ; the vertical surface, the riser; 
these terms designating also the pieces of 
material which form those respective surfaces 
where the step does not consist of a solid block. 
A step included between two parallel risers, 
which are also perpendicular to the general 
direction of a flight, is a Flier ; w'here a flight 
makes a turn, risers must necessarily approach 
each other at one side and diverge at their 
opposite ends, and each step, therefore, receives 
a somewhat triangular shape and is then known 
as a Winder. (See Balanced Step below ; also 
Flier; Stair; Winder.) — D. KB. S. 

Balanced Step. A winder included between 
two risers which are not normal to the curve. 
Thus, in a stair of ordinary construction, a 
quarter-turn is brought about by three or four 
winders with risers radiating from a common 
centre; but in a stair of superior plan the 
change of ninety degrees is accomplished more 
gradually by a series of balanced steps formed 
by slightly decreasing the regular width at the 
inside of the curve and a corresponding increase 
on the outside, and this disposition begins before 
reaching the actual turn, and is continued be- 
yond the curve, 

BuUnose Step. A step — usually at the 
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foot of a flight — of which one or each end is 
shaped to a semi-circle projecting beyond the 
string, and, perhaps, surrounding the newa^i. 
Sometimes, a step having one or each end 
shaped to a quarter round, the curve termi- 
nating against the newel or the riser above. 
(Compare Curtail Step.) 

Commode Step. One of a conibinatioii of 
two or more steps at the foot of a flight, wdndi 
have curved ends projecting beyond the string 
and surrounding the newel, which apparently 
stands on the upper or uppermost step of the 
group. 

Curtail Step. A step, usually at the foot of 
a flight, of which one or each end is given a 
scroll or spiral shape, this portion projecting 
beyond the string. This projecting scroll com- 
monly supports a newel composed of a curved 
row of balusters following the outline of the 
step and continuing the line of balusters above. 
(Compare Bullnose Step.) 

Bancing Step. Same as Balanced Step. 

Hanging Step. One of a flight of stone 
steps wdiich is built into a wall at one end and 
has no other support except wdnit it may derive 
by slightly overlapping the stone step next 
below. 

Scroll Step. Same as Curtail Step. 

Spandrel Step. A solid step — as one 
worked from one piece of stone — having more 
or less the section of a right-angled triangle, tlie 
hypothenuse forming part of the sloping soffit 
of the flight. (Compare Square Step.) 

Square Step. A solid step — as one worked 
from a single piece of stone — of which the 
section is more or less rectangular, so that the 
soffit of the flight is formed into steps similar 
to the upper surface. (Compare Spandrel Step.) 

— D. K B. S. 

STEP LOG. A kind of ladder made by 
cutting notches into the side of a log. The 
first ladder of the American Indians. 

— F. S. B. 

STEREOBATE. The top of a foundation 
or substructure, forming a solid platform upon 
which the columns of a classical building are 
set. That part of it which comes immediately 
beneath the columns is distinguished as the 
Stylobate, 

STEREOCHROMY. Painting by means of, 
or secured by, water glass (which see under 
Glass). 

STBREOTOMY. In architecture, the sci- 
ence and art of stonecutting. Scientifically, 
that branch of Descriptive Geometry which has 
to do with the graphical representation of the 
forms and dimensions of stones which are to be 
prepared for building purposes. 

STERLING. Same as Starling. 

STEVENS, ALFRED ; sculptor, architect,, 
painter, and decorator; b. 1818; d. May 1, 
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He spent nine years in Italy studying the 
entire field of art, painting, sculpture, architec- 
ture, and decorative design. In 1841—1842 he 
was associated with Thorwaldsen in Home. In 
1850 he became chief designer to the firm of 
Hoole and Company, metal workers, at Shef- 
field, England. A very large part of his finest 


Stilted Arch 


wuiH. Wets uoiie m rne decoration ot silver\vare, 
bronzes, cutlery, stoves, and other objects of 
utility. In 1856 he entered the competition 
for the proposed monument to the Duke of 
Wellington in S. PauFs cathedral He re- 
ceived the commission for this work in 1858, 

and was occupied with it during the remainder 

of his life. This monument w^as placed in the 
cathedral m 1892. The original model is in 
the South Kensington Museum, and is impor- 
tant because of changes made in the finished 
work. Among the best of his decorative works 
are those of Dorchester House, London, includ- 
ing^ the splendid chimney piece of the 
dining-room, with its famous crouching 
caryatides. 

Stannus, Alfred Stevens and his Work; & 
Armstrong, Aljred Stevens^ a Biographical 
Study. . 

STEW. A heated room, as in a 
Turkish bath ; a hothouse ; a stove. 

STIACCIATO. In Italian decora- rJ.iS, 
tive art, very fiat ; said of relief sculp- -i 
ture. . si|l 

STICK (v.). To run, strike, or shape 
with a moulding plane ; by extension, to 
shape, as longitudinal mouldings, splays, 
and the like, by the moulding mill 
(See Plant, v.) 

STILE. Any plane surface forming a bor- 
der. Specifically, in carpenter work and in 
joinery, one of the plane members of a piece 
of framing, into which the secondary members 
or rails are fitted by mortise and tenon, as in 
panelling. In framed doors, and the like, it 
nearly always a vertical member. 


Stilted Arches in Venice: a. Calle del Plstor- h. 
y Salizzada S. Lio. ’ 

said to be stilted when the curve does not 
spring at or close to the top of the capital or 
of the moulded or otherwise strongly marked 
impost. The term is extremely vague, as many 
arches have no architecturally marked impost, 
is, I and as it is considered an error to start the 
I curve immediately upon such an impost in any 
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STINASH 

ease; but those arches are caEed stilted which 
have a vertical jamb or in trades below the curve 
more than about one 'quarter of their total rise. 
Thus, Fig. 1 shows an arch whose rise is one 
half its span ; its springing line is raised above 
the mouldings of the impost by nearly 1-|- times 
its span, and hence it is said to be much stilted. 

STINASH. The Modoc term for house 
lodge. In Klamath it means a wnliow-framed 
lodge, (see Latehasii). 

STIPFLING-. Ill painting, the production 
of effects of gradation by fine dotting with 
brush-point or other implement ; a process imi- 
tated in engraving by the stipple graver. 

STIRRUP ; STIRRUP IRON. A piece of 
iron forged or cast in the shape of a loop or 
shoe, which, when hung to a timber, as a header, 
affords resting for the end of a joist framed at 
right angles to the timber, or when secured to the 
top of a tie or plate, forms a resting for the 
lower end of a brace or rafter. It is a substi- 
tute for a mortise and tenon joint of any sort, 
and preserves the full strength of the timbers. 

STOA. A portico used by the ancient 
Oreeks as a shady promenade or meeting place, 
where conversation might be held or speakers 
heard. The stoa took the form of a roofed 
structure, the length of which was great as 
compared with its depth. Ordinarily, there 
w'as at the back an enclosing wall, and in front, 
facing the street or public square, a colonnade. 
The floor of the stoa was generally raised a few 
steps above the street. 

In early examples the depth was so slight 
that the space between the wall and the colon- 
nade was covered by a single span, and the 
roof sloped in one direction only; but later, 
with greater depths, one or more lines of sup- 
ports had to be introduced between the wall 
and the outer colonnade, to assist in carrying 
the roof, which then frequently had a double 
slope. Pausanias describes a deviation from 
the more usual forms in the case of the Corcy- 
rman colonnade at Elis, of which he says (Bk. 
YL, Ch. XXIY.): ‘‘The colonnade ... is 
double, for it has columns both on the side of 
the market place and on the side away from the 
market place. In the middle the roof of the 
colonnade is supported, not by columns, but by 
a wall ; and there are statues beside the wall on 
either side.’^ Sometimes such porticoes were 
divided by two rows of columns into three 
aisles, or in one case by four rows into five 
aisles. 

The stoa of Attalos at Athens was, accord- 
ing to Vitruvius, two stories in height, the col- 
umns of the lower story being of the Doric 
order, those in the upper Ionic (see Adler, Die 
Stoa des Konigs AtMos II .) ; nor was this the 
only example of the twm-story stoa, as witness 
those at Pergamon and Epidauros. Stoas were 
frequently adorned by statues of celebrated per- 
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sons, and in certain cases the rear wall was dec- 
orated with paintings. 

For descriptions of the more important build- 
ings of this character, and for references to the 
literature of the subject, see Durm’s D/c Bau~ 
kimst der Griechen^ MQ. 

— Frank Miles Day. 

STOCKADE. M. Same as Palisade. 

B. An enclosed space surrounded by a pali- 
sade. In this sense, the term carries with it 
the idea of a complete defensible work, however 
small and simple, the term “ palisade ’’ being 
limited to the line of stakes itself. 

STONE. A. The material of wdiich rocks 
are composed. 

B (used with the article). A fragment of 
a rock. 

Q. Any aggregate of mineral matter, natural 
or artificial, as in the terms “precious stone, 

“ artificial stone. 

The kinds of stone utilized for purposes of 
construction or for general interior, decorative, 
monumental, or art work, maybe roughly grouped 
under five general Iieads ; granites, sandstones, 
marbles, limestones, and slates. 

Granitic ayid Allied Rocks. The term “ gran- 
ite,” in its strict scientific sense, is made to in- 
clude only a class of eruptive rocks, consisting 
essentially of quartz and feldspar, with usually 
minerals of the hornblende or mica group, and 
which are consequently known as hornblende or 
mica granites. They are tough, hard rocks, 
massive and strong, of a pronounced granular 
structure, and vary in colour through all shades 
of gray ; pink and red colours are, however, not 
uncommon. Until a comparatively recent pe- 
riod, rocks of this type had been used almost 
wholly in the more massive forms of construc- 
tion. The introduction of steam power into 
stone working has, however, brought them into 
very general use. 

G-ranites, of a type suitable for general pur- 
poses of construction, occur in nearly every 
state bordering along the Appalachian chain, 
but have been most fully developed in New 
England, owing to the fact that abundant quariy 
sites are found within easy reach of tide water, 
thus enabling the material to be shipped com- 
paratively cheaply, even to the most remote 
points. Maryland, Virginia, the Carolinas, and 
Georgia have, of late years, furnished no incon- 
siderable amount. The region of Minnesota 
and Wisconsin is supplied from granitic rocks 
within the glaciated areas of those states. Chi- 
cago, St. Louis, and neighbouring cities derive 
an abundant supply of a coarse red granite, 
suitable for general building, from isolated areas 
of igneous rocks in Iron and St. Franc^nis coun- 
ties, Missouri. Small areas of syenitic rocks in 
the vicinity of Little Rock and Magnet Cove, 
Arkansas, are also becoming important sources 
of supply. 
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Light gray granite from Concord, New Hamp- 
shire, was used in the construction of the new 
National Library building at Washington, D.O. ; 
similar stone from Hallowell, Maine, in the 
State Capitol at Albany, New York; dark 
Quincy (Massachusetts) granite in King^s 
Chapel, the United States Court and Custom 
Houses, Masonic Temple, and many other build- 
ings in Boston; a pink epidotic granite from 
Dedham, Massachusetts, in the Trinity Church 
building, Boston ; gray granite from Vinalhaven 
in the Masonic Temple, Philadelphia ; fine gray 
granite from near Richmond, Virginia, in the 
State, War, and Navy Department buildings 
in Washington, etc. Red and pink granites 
are quarried at Red Beach and Jonesboro, 
Maine ; Grindstone Islands, New York ; West- 
erly, Rhode Island ; Leetes Island, Connecticut ; 
and in Missouri and Texas, as already noted. 
The Grindstone Islands’ granite is represented 
by two magnificent columns in the senate 
chamber of the State Capitol building at Al- 
bany, New York. A beautiful coarsely crystal- 
line deep red granite from Lyme, Oonnecticut, 
was used in the Chaney Memorial Church at 
Newport, Rhode Island, hut the material is not 
regularly quarried. 

Gray granites of the ordinary type occur in 
many parts of British North America, but 
reference need here be made only to the pink 
and red stone from the vicinity of St. George, 
Kings County, in New Brunswick. This is the 
stone used in the large granite vase east of the 
Capitol in Washington and in the additions 
made in 1897 to the Natural History Museum 
in New York City. 

Among the more noted of foreign granites 
are the gray and red so-called Scotch granites 
from near Aberdeen in Scotland, and the gray 
coarsely porphyritic Shap granite from Cumber- 
land in northern England. The coarse red 
varieties from near Peterhead have been used 
in London, for the interior columns of S. 
George’s Hall in Liverpool, and those of the 
provincial Bank of Ireland, in Dublin. Their 
use in America is limited mainly to polished 
columns and monumental work. It was from 
the gray granite of Aberdeen that were so 
largely constructed the buildings of the city of 
Aberdeen proper, described by Hull as perhaps 
the cleanest and freshest looking city in the 
British Isles. Other granites of local impor- 
tance occur in Kirkcudbrightshire, Argyleshire, 
and the Isle of Arran. The principal English 
granite quarries are situated in Cornwall and 
Devon, the majority of the material being 
coarse-grained and of a gray colour. The so- 
called Shap granite is stated to vary in colour 
from light to deep gray, pink, red, and purple. 
The so-called Luxullianite, from which was made 
the sarcophagus of the Duke of Wellington, is 
a coarse red and black stone composed of red 
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orthoclase, gray quartz, and black tourmaline. 
It is found only in boulders. What is prob- 
ably the most extensive' granite cilstrict in the 
British Isles .stretches from Dublin, Ireland, 
southward through Wickloiv and Carlow coun- 
ties into Kilkenny and Wexford, None of the 
Irish granites seem, however, to have been frilly 
developed, though many - of the large -buildings 
in Dublin are made from Wicklow materials. 
Stone from the Bessbrook quarries in Newry 
was used in the new Town Hall in Man- 
chester, 

The granite used by the Egyptians in the 
construction of so many columns, obelisks, 
sarcophagi, etc., is a coarse, red, hornhlende- 
mica variety, found in large quantities in Upper 
Egypt, near Ancient Syene; hence the name 
syenite, first given it. This is historically one 
of the most interesting of granitic rocks, the 
huge size of the blocks obtained, their sculp- 
tured hieroglyphics, and the great distances they 
have been transported having excited the won- 
der of people in all subsequent ages. Pom- 
pey’s Pillar in Alexandria, and Cleopatra’s 
Needle, now in Central Park, New York, as 
well as the companion obelisk, now in London, 
are of this material. The same stone was used 
in the linings of the interior of the great pyra- 
mid of Gizeh, and in the obelisk of Luxor, in 
the PlOjce cle la Concorde, in Paris. 

The principal granite used in Saint Peters- 
burg is the coarse, red, so-called Rapakivi stone 
from the Finnish coast, between Wiborg and 
Lovisa. This is the material used in the 
Alexander column in Saint Petersburg, and also 
in the magnificent monolithic columns in the 
cathedral of S. Isaac, in that city. It is a 
beautiful coarse red stone ; the large orthoclase 
crystals, sometimes three or four inches in 
diameter, being of an oval outline and sur- 
rounded by a darker translucent border of 
oligoclase. This stone leaves little to he de- 
sired, so far as colour and structure are con- 
cerned ; but its durability, when exposed to the 
atmosphere, is a matter of very grave doubt. 
In the basement extension of the cathedral of 
the Saviour, in Moscow, there was used a 
beautifully complex granite-gneissoid rock, of a 
prevailing reddish colour, with black streaks, 
and often a fine faulted and brecciated struc- 
ture. This is also from Finland. 

The granite so largely employed in Italy, par- 
ticularly in the cities of Milan, Turin, and 
Florence, is stated to be mainly from near 
Baveno, on the western bank of Lago Mag- 
giore. It is fine-grained and of a warm, pink- 
ish tinge, and is seen to good advantage in the 
columns of the restored basilica of S. Paolo 
fuori le Mura in Rome ; there are also columns 
of the stone on either side of the main porch 
of the cathedral, and supporting the dome of 
the church of S. Carlo Borromeo, Milan. 
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Granites fruiii 'Elba and Sardinia have also 
found 'a limited .use in Italian cities. The eight 
columns , supporting the dome o.f the baptistery 
,of P.isa are .stated by Hull .to be ' of pink 
.granite from Elba, . 

(dranitic; rocks from the vicinity of Ping- 
spoiig, Sweden, in the form of moimmeuts and 
turned columns, find their way to the American 
and other markets in considei'abie quantities. 
The most striking and desirable of these is a 
red granite with peculiar ametliystine opab 
eseent quartz. 

IgneouB rocks of the nature of diorite, dia- 
base gabbro, and basalt have been but little 
utilized for constructive purposes, owing in part 
to their sombre colours and in part to poor 
working qualities. In the United States very 
dark diabasic rocks are used to some extent for 
monumental work. The coarse gabbro of Kees- 
viile, New York, a dark gray rock with irides- 
cent feldspars, has been utilized for monumental 
work, and to some extent for polished interior 
work, with good effect. A coarser variety, with 
larger, purplisli iridescences, is exported from 
quarries near Fingspong, Sweden. A stone 
similar to this, from near Kiev, has been used 
with fine effect in panelling the lower interior 
walls of the church of the Saviour in Moscow. 
Other igneous rocks, of lighter, somewhat in- 
ferior colours, are used for general building, 
though most of the material of this nature is 
utilized for Belgian blocks in street pavements. 
A mica diorite (kersantite) from the Brest 
roads has been quarried and utilized for build- 
ing for many years, and many of the Gothic 
churches in Brittany have been constmcted 
from it. 

There are yet other types of eruptive rocks 
which need mention in this connection, though 
they are but little used. Under the name of 
Porphyry is included a class of rocks varying 
widely in chemical composition, but having in 
common what is known technically as a por- 
phyritic structure, that is, they show crystals 
of quartz or feldspar, porphyritically developed 
in a fine-grain ground mass. When, as is fre- 
quently the case, the porphyritic crystals are 
of a different colour from the ground mass, the 
effect is striking and often very pleasing. The 
so-called Marmor Lacedmmo'mum viride^ or 
green antique porphyry, is a porphyritic dia- 
base from Laconia, in southern Greece, while 
the red antique porphyiy, or rosso antico of the 
modem Italians, is a porphyritic diorite occur- 
ring in the Dokhan mountains. Rocks of 
similar grain, but varying colours, occur in many 
parts of the -world, but are little used, owing to 
their great hardness. Nevertheless, they ac- 
quire often a fine polish, and their colours are 
such as to make them eminently desirable for 
turned cohunus and works of art. Materials 
of a high grade of this nature occur in various 
mi 
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parts of America, and the red varieties found 
near Hingham, Massachusetts, and in the 
Franconia Mountains of New Hampshire, are 
well worthy of consideration. In spite of the 
refractory nature of the material, rocks of this 
type were used by the ancient Egyptians, 
Greeks, and Romans much more extensively 
than to-day, and modern museums contain 
abundant illustrations of the patience and skill 
of the people in fashioning from it statues and 
,other works of art. 

In the western portion of the United States, 
and in other volcanic regions, a considerable 
variety of the younger eruptive rocks, called 
Lavas, are locally utilized, but mainly for pur- 
poses of rough construction. 

Mention should also he made of certain 
altered forms of igneous rocks, like the impure 
jSerpentmes of southern Pennsylvania and 
northern Maryland. These are of a dull 
greenish colour, soft, and somewhat porous, but 
fairly durable. These have been used exten- 
sively in New York, Philadelphia, and Balti- 
more, mainly in coursed rubble work. 

The JSandstones and Qvartzites. Under 
this head are grouped a widely varying series 
of rocks, having only in common the one prop- 
erty of being composed of more or less con- 
solidated sands. They are made up of the 
silicious fragments derived from the disintegra- 
tion of older crystalline rocks which have been 
rearranged through the mechanical action of 
water. The material by which the individual 
particles of a sandstone are bound together is, 
as a rule, of a calcareous, ferruginous, or sili- 
cious nature, though sometimes argillaceous. 
The substance, whichever it may be, has been 
deposited between the granules by percolating 
water, or during the process of original sedi- 
mentation, and forms a natural cement. 

Upon the character of this cement is de- 
pendent quite largely the colour of the stone, 
and its working and lasting qualities, as will 
be noted later. Stones containing any con- 
siderable amount of ferruginous cement are 
nearly always of a yellow, brown, or red colour. 
Several varieties of sandstones are popularly 
recognized, the distinctions being founded upon 
colour or working qualities. Thus the name 
‘‘ brownstone is applied to a sandstone con- 
taining so large a proportion of ferruginous 
cement as to be of a brown or red colour, like 
those of Connecticut and New Jersey. The 
term freestone ’’ is applied to any sand or lime- 
stone of sufficient uniformity of texture to work 
freely in any direction. The terms ‘‘ calcareous,” 
“ferruginous,” “silicious,” and “argillaceous” 
are often applied to sandstones in which these 
constituents play the role of cementing materials. 
Many sandstones contain scarcely an appre- 
ciable amount of cement, but owe their con- 
sistency wholly to the pressure to which they 
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have been subjectecL Silieioiis sandstones which 
have undergone metamorphism, like those of 
Potsdam, Kew York, and Sioux Falls, South 
Dakota, are known as quartzites. From a geo- 
li;>gical standpoint the sandstones are known 
as Triassic, Carboniferous, or Silurian, etc., 
according to the period during which they were 
1‘ornied. According to the size and shape of 
their constituent particles they are known as 
sandstones proper, or if the grains are large 
and rounded like a consolidated gravel, as con- 
glomerate. When these large granules are an- 
gular, instead of rounded, the stone is known 
as breccia. . 

Sandstones and limestones are to be found in any 
and all of the states of the American Union, but 
naturally in not all are they of such quality and 
<toioiir as to make them desirable for constructive 
j)urposes. Throughout the triassic areas of the 
Eastern states are found important beds of 
brown red sandstone, or so-called “ brownstone,’' 
which lias been used from a very early period 
in American history for general constructive 
purposes, as is well exemplified in the monot- 
onous rows of brownstone fronts in New Y'ork 
City. 

Connecticut, Massachusetts, New Jersey, 
Pennsylvania, and Maryland have been thus 
iar the chief producers of this class of material, 
though somewhat similar stones are now brought 
from near Flagstaff^ Verte Island in 

Lake Superior, and from near L'Anse in Michi- 
gan. Fine blue-gray and buff* sandstones of the 
carboniferous age occur throughout many regions 
in the Mississippi Valley, as near Berea and 
Amherst, Ohio, and have furnished and still 
may furnish an almost unlimited quantity of 
these materials for general purposes of construc- 
tion. Thin-bedded blue-gray Devonian sand- 
stones from New York and Pennsylvania, known 
commercially as Hudson or North River Blue- 
stones, Wyoming Valley stone, or simply Blue- 
stone (which see), are largely utilized for flagging, 
and the better varieties for steps, sills, and lintels. 

Owing to their abundance, variety, and rela- 
tive cheapness in the United States, sandstones 
of any kind are brought from abroad to a very 
limited extent. The so-called Dorchester stone, 
from Shepody Mountain, New Brunswick, finds 
a limited application in the Eastern cities. It 
is of an olive-gray colour and fine texture. 
Scotch sandstone of gray and red-brown colours 
from near Craigleith, Scotland, used in many of 
the public and private buildings of Edinburgh, 
and to a less extent in London, was formerly 
imported into New York. 

In England carboniferous sandstones of a 
light brown colour, from near Yorkshire, have, 
in connection with jurassic stones of a similar 
colour, been utilized .in the construction of 
Whitby Abbey, the new library building at 
Cambridge, and many other buildings of less 
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importance. .Triassic (Low'er, Keii per) sand- 
stones, of .gray to red-brown colour liave like- 
wise, according to Hull, been largely employed 
in the construction of cliiirches and private 
dwellings in the midland counties. 

Ill France the most important quarries of 
sandstone are presumably those of Villerz, which, 
have furnished the stone used ainiost exclusively 
in Carcassonne. The castle of Heidelberg, Ger- 
many, is of a reddish san.dstone corresponding 
to the triassic ; the .cathedral of Cologne, of 
hunter sandstone from the Black Forest. 

In this connection mention should be made 
of a series of elastic rocks composed of the re- 
consolidated fragmental matter ejected from : , 
volcanoes, and technically known as tufi*s. 
These as a rule are soft, light, and porous, and, 
though enduring in Mexico or Italy, are totally 
unfit for exposure in cold and w^et climates. 

Soft, light gray volcanic tufis, known as pepe- 
rino, or piperiio, were anciently used in Rome, 
and those from the near vicinity are used almost 
exclusively for building materials in Naples now 
as in the past. Similar tufis were largely used 
in Herculaneum, Pompeii, and ancient Rome.^ 

The volcanic tuffs of Douglas County, Colo- 
rado, have been utilized to some extent in Den- 
ver. The stone is light and firiiiy strong, but 
its durability, even in a dry climate, is yet to be 
demonstrated. 

Tke Calmreous Rocks : Limestones and 
MaMes, Under this head is included a series 
of rocks composed essentially of carbonate of 
lime alone, or of carbonate of lime and magne- 
sia, though frequently rendered quite impmre 
through the presence of clayey matter, iron 
oxides, free silica, and silicate minerals. They 
have originated through the induration, and, in 
some cases, metamorphism of beds of calcareous 
mud, shell, and coral remains, formed on ancient 
sea bottoms. 

Many varietal names are given to these rocks, 
according as they vaiy in comj)osition, colour, 
structure, or even uses to which they are put. 
The terms “ argillaceous,” “ silicious,” and 
“ ferruginous ” are applied to such as carry an 
appreciable quantity of those substances. Hy- 
draulic limestone is an impure silieioiis and 
argillaceous variety used for making hydraulic 
lime. Often a part of the lime is replaced by 
magnesia, giving rise to magnesian limestones, 
or if the magnesia occurs to the amount of 45 
per cent the stone is called a dolomite. An 
oolitic limestone is one in which the individual 
particles are of rounded, nearly spherical shape, 
like the roe of a. fisli. The so-called Bedford 
(Indiana) stone is of this type. A fossiliferous 
limestone is one carrying fossils ; a coral or shell 

i This tuff must not be confounded with the calca- 
reous tufa or travertine of Tivoli, used in the construc- 
tion of the Coliseum, The exterior walls of S. looter’s, 
and other public and private buildings in Rome. 
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limestone, one containing coral or shell remains, 
etc. 'Many limestones or dolomites have under- 
gone just the right amount of induration or 
metainorphism to impart to them, such colours 
and textural qualities as make them desirable 
as marbles. In short, a marble properly is hut 
a limestone or dolomite of such appearance as 
to make it suitable for decorative or the finer 
grades of building work. Many marbles, as 
noted below, are so coarsely crystalline and of 
such colour as to make them imsuited for dec- 
orative purposes, though they may be emi- 
nently suited for fine structural or monumental 
work. 

The colour of marbles, and of limestones in 
general, is quite variable. A pure limestone 
or dolomite is white; gray or blue-gray and 
black colours are common. Such are due to 
the presence of organic matter, i.e. carbon. 

The pink and red or green colours are due as 
a rale to the presence of iron in some of its 
forms. In many marbles, and particularly the 
dolomitic varieties, the impurities have crystal- 
lized in the form of some variety of amphibole, 
pyroxene, or mica, or as free quartz, magnetite, 
iron pyrites, graphite, etc. Such minerals as a 
rule exert a detrimental effect, as noted in the 
remarks on Weathering. 

In structure the stones classed under these 
names are by no means constant. Those which 
have undergone little metamorphism are often so 
fine-grained as to seem quite amorphous, and may 
carry numerous more or less conspicuous fossil 
remains. Metamorphism itself is almost inva- 
riably productive of crystallization, and all grades 
of texture from that which is too fine to be vis- 
ible to the unaided eye to stones in which the 
individual particles are an inch or more in length 
are common. 

Occasional calcareous rocks are met with in 
which the beds have been, by earth movements, 
shattered like so much glass, and the fragments 
again cemented into a more or levss solid mass, 
forming thus breccia marbles, which are often 
of great beauty. Many of the so-called Numid- 
ian marbles are of this type. In other cases 
the original limestone beds have been broken 
into fragments, and the individual particles 
tumbled about by wave action until more or 
less rounded like the pebbles on a beach, and 
the whole, in the form of a coarse gravel, once 
more cemented by calcareous matter to form 
beds sufficiently firm for the production of 
marbles. The beds of calcareous triassic con- 
glomerate near Point of Eocks and elsewhere in 
Maryland and Virginia are of this type. When 
blocks of this stone are sawn into slabs they 
show rounded and angular pebbles of a great 
variety of colours and sizes, forming an orna- 
mental stone of no mean quality. Colours and 
structure change abruptly, so that a slab but a 
few feet in length may show on one half weH^ 
631 


. STONE , ' 

rounded pebbles such as shall cause it to be 
classed as conglomerate, while in the other half 
the fragments are mainly angular and the stone 
classed in consequence as a breccia. 

The most noted of American limestones is the 
oolitic variety from the subcarboniferous beds 
having an extensive development in Indiana, 
and to a less extent in Iowa, Illinois, and 
Kentucky. 

The stone is of a light gray colour, uniform 
texture, works readily in any direction, acquires 
readily a sharp and pleasing relief, and is beyond 
question an excellent material for carved work 
and ordinary sills, trimmings, etc., in all but 
the most exposed of situations. It is of the 
same general type as the well-known Jurassic 
oolite of Bath (England), used so extensively in 
English ecclesiastical architecture during the 
thirteenth, fourteenth, and fifteenth centuries, 
but is of a darker shade, somewhat more com- 
pact, harder, and in the trying climate of the 
Eastern and Northern United States doubtless 
would prove much more durable. The Caen 
stone of Normandy, used in the cathedral of 
Canterbury and Westminster Abbey, belongs 
to the same geological horizon as this last, and 
is to be considered in the same connection, 
though lacking the oolitic structure. This 
stone, however, while unsurpassed for colour and 
other physical qualities, lacks enduring powers 
in our trying climate, and is passing out of 
use. 

Marble. The most noted marbles of the 
United States are the whites, blue-grays, and 
greenish grays of Vermont, used mainly for in- 
teriors and for monumental work; the red or 
chocolate and white mottled dolomitic varieties, 
— the so-called “ Winooski ” marble, — of Mal- 
lets Bay, in this same state, used mainly for 
wainscotings and tilings; the white granular dolo- 
mitic building marbles of Lee (Massachusetts), 
used in the United States Capitol building at 
Washington ; the very coarse “ snowflake 
marble of Westchester County, New York, used 
in S. Patrick’s cathedral on Fifth Avenue, New 
York ; the pink, gray, and chocolate-brown and 
white mottled varieties of East Tennessee, used 
mainly for interiors and furniture ; and the coarse 
white, white clouded, and pink varieties of 
northern Georgia, which are used both for gen- 
eral building and decorative work, though best 
adapted for the former. 

Crystalline granular marbles, suitable for gen- 
eral building, are found in abundance in the 
provinces of Ontario, Canada, as in Hastings 
County, and a deep red stone, veined with wliite, 
is found near the Galway Eiver in the province 
of Quebec. 

The better-known of the foreign marbles are 
meutioned below. 

Africa. The so-called Numidian marbles 
froia the provinces of Mauritania and Africa, 
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in Algeria, are the principal stones needing 
mention. These vary from drab and yellow 
through light pink to deep red in colour, and 
are often beautifully brecciated. The commer- 
cial names by which they are known are given 
under the definition of JS^umidian marble (see 
Marble), the Jaune Antique Dord ” being that 
found in Roman ruins, and called Giallo antico 
by the Italians. 

These all take an enamel-like surface and 
polish, and, with the exception of the Italian 
siena, are the most sought of all marbles for 
interior effects. Statuary, pink, green, and 
bluish violet- veined marbles are reported from 
Lower Umzimkula, Natal, South Africa, though 
such has as yet been little exploited. The onyx 
marbles, or Oriental alabasters of Algeria and 
Egypt, are mentioned elsewhere. 

Australia has thus far produced but little in 
the way of marbles, and apparently nothing of 
such quality as to be of more than local conse- 
quence. The national collections at Washing- 
ton show a small series of crystalline, granular 
marbles from New South Wales, varying from 
whitish with ochreous lines through dull yellow- 
grays to blacks. The last-named varieties are 
mottled with darker blotches, often slightly 
yellowish. 

Austria, Pure white and slightly gray crys- 
talline granular marbles occur near Salzburg, in 
the Tyrol, and also very compact, sometimes 
brecciated and fossiliferous, varieties. The com- 
pact varieties are of beautifully delicate and 
warm tints of cream, yellow, pink, and choco- 
late-brown or red. They acquire an excellent 
surface and polish, and are well worthy of con- 
sideration for interior decoration. They have 
been utilized in the monolithic columns of 
churches in Munich, but seem to have never 
been introduced into the American markets. 
Verd antique marbles are found at Sterzing in 
the Tyrol. 

Belgium is noted for its black marble from 
Golzines and the environs of Dinant, and also 
from Saint Anne, the latter being, however, a 
blue-black variegated with white. There are 
also red marbles from Cerfontaine and Merle- 
mout, but which are less brilliant than the 
French griottes. There are no white marbles 
in the country. 

France. The most noted of the French 
marbles are the griottes and the Languedoc 
from the Pyrenees. These are of a brilliant 
red, almost scarlet colour, and have no com- 
petitors so far as colour alone is concerned, save 
the red Numidian varieties from Algeria. Other 
French marbles are the rose marbles from 
Cannes and the Vert Moulin or Griotte Cam- 
pan Vert or MeUmge. A brocatelle of a light 
yellow body traversed by irregular veins and 
blotches of dull red is found in the Jura. 

Germany. Aside from the Formosa and 
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Bougard marbles, described else where,. Germany ■ 
proper produces nothing in the way of marbles 
that needs consideration here. 

Great Britain. The English marbles^ are 
scarcely known in the American markets. 
This is presumably due to their high price, 
incidental to cost of working, since the cut 
stone, as supplied by dealers, is somew'hat 
uneven in texture and bears evidence of shear- 
ing such as has developed incipient flaws. The 
textures as a whole are fine, the stones com- 
pact, of good colour, and acquiring a good sur- 
face and polish. They are seemingly well 
worthy of a more extensive use. Gray and 
drab varieties mottled with pink, of soft, warm, 
and pleasing colours, are quarried at Petit Tor; 
dark gray bird’s-eye varieties at Ashburton ; 
dull red mottled with white and gray fossilifer- 
ous stones, with fine red threadlike veins at 
Ogwell, and beautiful drab with lilac tints 
merging into red at Radford. There is also a 
black marble with white gashlike veins at 
Poinphlett. All these localities are in Devon. 

A dark blue or grayish compact limestone 
diversified with white fossil shells and known 
as Purbeck marble is found at Durdlestone 
Bay in Dorsetshire, England. This was for- 
merly much used in shafts, columns, and monu- 
ments in the south of England churches and 
cathedrals. A compact variety of gypsum or 
alabaster, of a prevailing white colour with 
mst-red streaks and clouds, is found in Devon- 
shire, and has been introduced into the Ameri- 
can markets, but is too soft for the uses to 
which it has been put. The English serpen- 
tines are mentioned under the head of Verd 
Antique Marbles. 

Of the Irish marbles the black marble of 
Kilkenny and Galway is perhaps the most 
noted, with the possible exception of the Conne- 
mara green mentioned in this article in section 
Verd Antique Marbles. 

Greece and Italy are the countries which 
above all others have been famous for the wealth 
and variety of their marbles from a very early 
period. 

The Grecian marbles are best known to the 
world through the granular statuary varie- 
ties from Mount Pentelicus and the island of 
Paros, used in the construction of the Parthe- 
non and statues too numerous to mention. 
Veined varieties, however, occur, including pink, 
chocolate, brown, and yellow colours. A beauti- 
ful breccia consisting of whitish fragments in a 
red ground is well worthy of note. 

The Italian Apennines, in the vicinity of 
Carrara, Serravezza, and Massa, furnish marbles 
of a variety and colour not equalled in any other 
part of the globe. Most noted among these 
are the pure white saccharoidal statuary, the 
blue-veined bardiglio, the yellowish and drab of 
Siena, the black and gold of Pahmria, and the 
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yellows of Verona. Perhaps the most prized 
of these for other than statuary purposes is that 
of Siena. This is a very compact stone of 
almost waxlike appearance, sometimes breeci- 
ated, ami, as noted, of a beautiful yellow colour, 
varying to drab. The yellow is the kind most 
sought, but as the colour is not uniformly 
distributed throughout the mass, it becomes 
necessary, in high grade work, to select carefully 
blocks or sawed slabs of the desired hue from a 
considerable amount of poorer material. Ex- 
amples of this stone in American buildings are 
to be tbund in the vestibule of the new Public 
Library building in Boston and the rotunda of 
the National Library building in Washington. 

Japan has crystalline granular white and 
variegated marbles, some of which, from Hitachi 
province, are blue-veined like the Italian 
bardkflio. Others from Mino province are 
breccias composed of black fragments in a 
white ground. 

Fortugal (See Spain below.) 

Russia, No marbles of more than local 
interest have thus far been reported from Rus- 
sia proper, though the white and clouded varie- 
ties used in the cathedral of the Saviour, in 
Moscow, are sai<I to have been brought from 
somewhere in tiie Urals. 

Spam and Portugal The best-known of 
the Portuguese marbles is the so-called Lisbon 
yellow, from Estremoz, which compares fairly 
well with the Italian siena, though lacking its 
waxy, almost translucent appearance. Mottled 
white and pink to red marbles, close-grained 
and compact, are found in Beira province, A 
variegated conglomerate marble, resembling in a 
genera! way the “Calico’’ marble from Mary- 
land, occurs in the Sierra de Arrabida. Fine 
compact marbles of a dull reddish hue, veined 
with drab, are found in Saragossa province; 
red and yellow mottled stones in Murcia prov- 
ince, and black in Alicante. Few if any of 
these now find their way into the American 
markets. 

Verd Antique Marbles. U nder the name of 
“verd antique marble” is included a class of 
rocks consisting essentially of serpentine, but 
often variegated with veins of cal cite and mag- 
nesian carbonates, iron oxides, etc. Such are 
raetamorphic rocks resulting, for the most part, 
from the alteration of magnesian eruptives. 
The prevailing colours are green, but sometimes 
oil-yeiiow, red, and nearly black, variegated as 
notefi above. The lines of veinatiori are almost 
invariably lines of weakness, and the stone, as a 
rule, is fragile in the extreme. Marbles of this 
type, from Prato and Genoa, Italy, came into 
early use during Grecian and Roman civilization, 
and material from the same source under the 
name of Verde di Pegli, Ferde di Genoa, and 
Verde di Prato is still to be found in American 
markets. Other noted serpentines, or verdan- 
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tiques, are the so-called “Irish Green” or 
“ Connemara marble ’’ from West Galway, Ire- 
land, and from Cornwall, England, the latter 
being often of a red colour, and very beautiful. 

Ill America, high grade material is found in 
Roxbury and Cavendish, Vermont ; Westfield, 
Massachusetts ; Milford, Connecticut ; Harford 
County, Maryland, and the adjacent portions 
of Pennsylvania ; near Marietta, Georgia ; Sail 
Bernardino County, California ; and a beautiful, 
evenly banded variety on the Middle Gila 
River, New Mexico. 

The Argillites, or Olay Slates, The rocks 
here included may be best briefiy described as 
indurated clays. But, inasmuch as the clays 
vary greatly in composition, so, too, do the 
slates. The most pronounced characteristics 
of the argillites, as a whole, are their fineness 
of grain, smooth, almost gritless feeling, and 
argillaceous or claylike feeling when wet, or 
breathed upon. The prevailing colours are 
some shade of gray, blue gray, or nearly black, 
though sometimes greenish, purplish, or even 
red. Through a process of dynamic metamor- 
phism, a squeezing and shearing such as often 
accompanies the uplifting of mountain chains, 
many of the argillites have become converted 
into finely fissile slate, which split readily and 
evenly aioiig certain definite, parallel lines, into 
thin sheets, suitable for roofing and other pur- 
poses. The less fissile varieties are utilized 
for fiagging, billiard tables, sinks, etc. The 
production of roofing slates has, up to date, 
been limited in America almost wholly to the 
states in the Appalachian area. In fact, no 
beds of more than local importance have thus 
far been exploited outside of this area, although 
it is possible that such may exist. Roofing 
slate of a blue-black colour is quarried exten- 
sively in Piscataquis County, Maine ; of a blue- 
black, greenish, and purplish colour in Rutland 
and Bennington counties, Vermont; red and 
greenish slates in Washington County, New 
York ; deep blue-black in Northampton and 
Lehigh and York counties, Pennsylvania, and 
in Harford County, Maryland, the last-named 
furnishing the well-known Peach Bottom slate. 
Slate quarries have also been worked to some 
extent in Buckingham County, Virginia ; 
Polk County, Georgia; near Huron Bay in 
Michigan; and in Carlton County, Minnesota. 
Excellent slates in large quantities have been 
produced in Richmond County, Province of 
Quebec, Canada. The importation of Welsh 
slates, from Wales, has now almost entirely 
ceased, w''hile at the same time there has been 
built up a very considerable export trade in 
American materials. 

The Essential Qualities of . Building Stone. 
The suitability of any stone for structural pur- 
pose, is dependent mainly upon the four essen- 
tial qualities here mentioned in the order of 
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their importance: first, durability ; second, 
permanency of colour ; third, crushing strength 
and elasticity ; and fourth, cheapness. 

The durability of any stone depends to a 
very large extent upon its ability to withstand, 
unharmed, the constant expansion and contrac- 
tion due to temperature variations, and the 
expansive force of water in passing from the 
liquid to the solid state. A stone is a complex 
body made up of a large number of particles, 
which may or may not be of the same mineral 
nature, and which are essentially in actual con- 
tact with one another. Constant expansion 
and contraction of these particles, througli 
diurnal and annual temperature variations, is 
sure to bring about, in time, a weakening and 
consequent disintegration. How great this dis- 
integration may be is dependent upon the 
natural tenacity of the rock, its absorptive 
properties, and the extremes of temperature 
variation. In addition to this inechaiiical disin- 
tegration, stones in the walls of buildings are 
subjected to the corrosive action of more or 
less acid rains. Amongst the purely silieious 
rocks this corrosive action amounts to very 
little, but with the, calcareous rocks it is often 
a matter of very serious importance, particularly 
in large cities, where the natural acidity of the 
rain is augmented by the acicl gases from the 
furnaces of manufacturing establishments and 

dwellings. . 

The permanency of colour of a stone is 
dependent upon physical as well as chemical 
processes. 

Provided there are no chemical changes tak- 
ing place, nearly any stone is likely to become 
slightly bleached on the outer^ surface by 
exposure, merely owing to physical changes, 
such as the opening up of cleavage planes and 
minute rifts, though this change is often so 
slight as to be quite inconspicuous. Stones 
containing pyrite or iron bisulphide are likely 
to become discoloured through the oxidation of 
this mineral. Stones taken from below the 
water level nearly always undergo mellowing in 
tint, due to the change in the condition of the 
combined iron, which may be either a sulphide 
or carbonate, and which gradually passes into 
the sesquioxide. Where the colouring constituent 
is finely disseminated, such a change is by no 
means injurious, in feet, if anything, is often 
beneficial ; but where the material is segregated 
in spots and veins, the matter is much more 
serious, and whole fronts may he sadly dis- 
figured through such causes. 

Tlie matter of the crushing strength of stone 
is one which has received a very great amount 
of attention on the part of architects and engi- 
neers, but the importance of which, as the 
present writer has often asserted, is greatly 
•overestimated. There are few stones in the 
market which will not be found by actual test 
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to bear- tenfold more, than is lik.ely ever to J}e,. 
"required; and, excepting so, far as iiid.ieatiiig 
tenacity and hence power ■ to .withstand ^ tlie 
action of the frosts, a strength of over .fifteen 
thousand pounds to the square inch is of ^ very 
little importance, T.he matter of elasti.idt} is 
of much greater, import, since this property 
has a direct bearing upon .the power of a 
stone to resist the expansions and contrac- 
tions of ordinary temperatures. The figures, 
■given below, which are the , averages of a large 
number of tests made by engineers of the United 
States army and others, will serve to show the 
strength and weight in pounds, of the ordinary 
type of stone used for constructive pur- 
poses: — 
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Peund.s, pei 

Square I 

Pounds, 

per 


Inch of Surface. 

Cubic Foot. 

Granite ..... 

15,000 to 

25,000 

165 to 

170 

Trap (diabase) . . 

20,000 

;.>(), 000 

175 

185, 

Marlde (crystalline 
limestone) . . • 

6,000 “ 

12,f)fK) 

165 

170 

Marljle (cry stall i ii e 
dolomite) . • • 

Limestone .... 

8,000 “ 
5,000 

13.000 

14,000 

168 ** 
1,45 “ 

175 

170 

Sandstone . . . • 

5,000 “ 

17,000 

130 

160 


The adaptability of a stone for structural 
pui'poses depends in no small degree upon its 
weathering qualities, that is to say upon its 
power to withstand, for centuries even, ex- 
posures in the walls of a building, witliout seri- 
ous discoloration, disintegration, or solution, 
through the causes noted above. It will he 
well then to consider briefly the weathering 
qualities as displayed by the various types of 
rocks. A more complete discussion of the sub- 
ject by the present writer may be foniid else- 
where.^ , _ 

Granites and gneisses, possessing very low 
ratios of absorption, and being made up so 
largely of silica and silicate minerals, are very 
little affected by freezing and solution. The 
chief causes of disintegration with rocks of tliis 
class are temperature changes, such as produce 
granulation. Aside from a weakening of the 
cohesive power between the individual constitu- 
ents, the feldspars may split up along cleavap 
lines, and a disintegration follows which may be 
sufficiently evident to cause small spawls to fall 
off* along the joints between the blocks, oi per- 
haps to ruin fine carvings. In some instances 
deleterious minerals like pyrite are present iii 
sufficient quantity to cause unsightly discolor- 
ation. 

1 See. RoeJes, Rork-Weathenncf and Soils, The 
Macmillan Company, New York; 

Building and Decoration, Wiley and boiib, JNow 
York. 
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All things considered, a fine-grained, homo- 
geneous rock .will be found more durable than 
one that is of coarser grain. Also a rock in 
which the' individual ' particles .are closely inter- 
knit, dovetailed together, as it were, will resist 
disintegration longer than one that is of a 
granular structure at the start. The same re- 
marks hold good for the basic eruptive rocks, 
though such axe, as , a rule, less durable than 
those of the panite type possessing the same 
structure. 

Serpentines are likewise only slightly absorp- 
tive, and, where iiomogeneous, little aftected by 
solution. Is^eariy all serpentines, of such quality 
as to be used as verd antique marble, contain, 
however, veins and spots of calcite, dolomite, 
or magnesite, and many dry seams. Such rocks 
therefore weather unevenly, lose their polish, and 
shortly crack and split along these dry seams 
when exposed to the weather. These marhles 
should then be used only in protected situations. 
Crystalline liinestoiies and dolomites (marbles) 
are extremely variable in their weathering quali- 
ties, are likely to carry pyrite, and great' care 
needs always to be exercised in their selection. A 
limestone marble, i.e. 6ne composed essentially 
of lime carbonate, is likely in time to suffer 
from solution, whereby corners become rounded, 
surfaces roughened, and perhaps inscriptions 
obliterated. The mechanical agencies are here 
also operative as in granites, so that as a rule a 
stone of this class is less durable than a good 
paiiite. The pure white stones are generally 
more granular and weaker than the gray and 
blue-pay varieties. Dolomites, being less solu- 
ble than limestones, might at first thought seem 
to promise greater durability than the lime- 
stones. Unfortunately this is not altogether the 
case, since such stones as a rule possess a more 
panular structure than do limestones, and hence 
suffer more from disintepation. This rule is 
not without important exceptions. The light 
colours characteristic of most marbles render 
iron stains peculiarly objectionable, and as 
pyrite is a very common constituent of such 
rocks, much care is necessitated in their selection. 
The ordinary, un metamorphosed limestones, like 
the deep blue-gray varieties from the Trenton 
formations, are scarcely at all absorptive and 
weather fairly well, but their sombre colours are 
a drawback. 

Sandstones, on account of the widely differ- 
ing character of the materials of which they 
are made up, variation in texture, depees of 
porosity, etc., are perliaps, as a whole, more 
unreliable in their weathering qualities than any 
other class of rocks. In order fully to appre- 
ciate this, one has but to remember that we 
have to do here with what are but beds of in- 
durated sand ; that they are made up of sand 
particles held together by simply being closely 
compacted by finer materials, or by means of a 
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cement composed of lime carbonate, iron oxides, 
or silica. Where the sand is loosely compacted, 
or the sand granules are interspersed with much 
finer clayey matter, the stone will absorb com- 
paratively large amounts of water and is likely 
to become injured on freezing. Wliere the 
cementing matter is carbonate of lime, rain 
water trickling over the surface wall in time 
remove it in solution, leaving the stone to fall 
away, superficially, to the condition of sand 
once more. Ferruginous cements are likewise 
slightly affected, though in a much less degree. 
The silicious cement is least affected of all^ and, 
provided the amount of induration be the same, 
a purely silicious sandstone, cemented by a 
silicious cement, is one of the most indestruc- 
tible of natural building materials. 

Methods of Testing Stone, It is evident 
from what has been said under the head of 
essential qualities of building stone, that some 
system of testing stone, for the purpose of ascer- 
taining how far it may possess such qualities, 
is eminently desirable. The following is an 
outline of the methods ordinarily employed : — 

(1) Tests to ascertain permanency of colour. 

But two tests are commonly employed : the 

one, the chemical test for sulphur (indicating 
the presence of pyrite), and the other, made 
with a vie'w of accelerating the ordinarily slow 
processes of oxidation by means of artificial 
atmospheres. In this last-named test, prepared 
samples are placed under bell glasses, where they 
are subjected to fumes of nitric acid and chlorine. 
Pyrite or ferruginous carbonates are quickly at- 
tacked, and their presence made known by fer- 
ruginous discolorations and efflorescences. 

(2) Test to ascertain resistance to corrosion. 

This is necessary only on calcareous rocks, or 

on sandstones containing a calcareous cement. 
Prepared samples, carefully weighed, are sus- 
pended in a glass vessel of water, through 
wdiich carbonic acid is kept constantly bubbling, 
the water being changed occasionally. The ex- 
tent of corrosion is indicated by the loss in 
weight during the time of testing. 

(3) Test to ascertain resistance to abrasion. 

This is necessary only in cases where, as in 

steps and walks, the stone is to be subjected to 
the friction of feet, and in dams and break- 
waters. In certain exposed places the action 
of wdnd-blown sand may be an important con- 
sideration. The ordinary method pursued con- 
sists merely in subjecting a block of stone, 
under constant pressure, to wear on a grindstone 
or horizontally revolving iron bed such as is used 
by stone workers. 

(4) Tests to ascertain absorptive powers. 

Rectangular specimens, with smoothly ground 

faces, thoroughly dried and weighed, are im- 
mersed in wmter for a period of three or four days- 
— preferably in a porcelain dish. They are 
then removed, dried by blotting paper, and 
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weighed immediately. The increase in weight 
indicates the amount of water absorbed. 

(5) Tests to ascertain resistance to freezing. 
The preliminary proceedings are the same as 

ill the last case, the cubes being repeatedly 
frozen and thawed while saturated with water. 
After the freezing and thawing, the specimens 
are dried and re weighed. The loss in weight 
indicates the amount of material disintegrated 
through the expansive action of the freezing 
water. Attempts at substituting solutions of 
salts, which by crystallizing in the pores of a 
stone shall simulate the action of freezing water, 
have not proven satishictory, 

(6) Test to ascertain ratio of expansion and 
contraction. 

Carefully measured bars of stone are immersed 
in water at 32° Fahr., which is then raised to 
212°, and then gradually Imvered once more to 
32°. The total expansion at the highest tem- 
perature is noted. The object of lowering the 
temperature once more to 32° is to ascertain 
the amount of permanent expansion which has 
taken place, it having been found that the stone, 
on such lowei'hig, did not at once regain its 
former dimensions, but showed a sliglit per- 
manent swelling or set. Tests of this nature 
seem, at first siglit, of the greatest importance ; 
but in attempting to judge of their value, one 
should not lose sight of the fact that a loose- 
textured stone, like a friable sandstone, would 
probably show less actual expansion than one 
of closer grain, owing to the interspaces of the 
particles; hence the poorer stone might give 
apparently the better results. 

(7) Test to ascertain resistance to criish- 

This is made on carefully prepai^ed cubes with 
smooth, parallel surfaces, crushed between steel 
plates. The size of cubes operated upon is 
variable, but, all things considered, one 2 
inches on a side seems most desirable. The 
results, as tabulated above, are given per square 
inch of crushing surface. 

(8) Test to ascertain elasticity. 

This is best made upon prisms some 4 inches 
by 6 inches by 24 inches, the loads for com- 
pressibility being applied parallel to the direc- 
tion of the long side. The transverse tests are 
made on similar bars supported at the ends and 
the load applied in the middle.^ 

(9) Test to ascertain resistance to shearing. 

This is made by supporting a prepared prism, 

at each end, by blocks, and applying pressure 
in the centre by means of a plunger of such 
dimensions as to leave a clearance space of half 
an inch between the sides of the plunger and 
the blocks at the ends. 


1 For details of these processes, see Eeports of 
the Tests of Metals and Other made at 

Watertown Arsenal, 1800, 1894, and 1895, Washing- 
ton Government Printing Office. 
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■... (10) Test to .ascertain fireproof qualities. 

This is made by heating .the stone in a fur- , 
nace and noting its condition o.ii cooling, and , 
also, in extreme cases, after the heated stone 
has been plunged into cold water. 

(11) Test to ascertain specific gravity. 

The prepared specimen is first weighed in, „ 
.the air, and then in the water, the air fironr the 
pores of the stone being removed by boiling or 
by means of an air pump. The weight in air, 
divided by the loss of weight in water, gives 
the specific gravity. The weight per cubic 
foot, if desired, can be obtained by^ multiply- 
ing the figures denoting the specific gravity 
■ by 62.5, ^ which represents, in pounds, the 
weight of a cubic foot of water. 

— Geoege P. Meeeill. 
Artificial Stone. Any hard material made 
in imitation of stone, usually by mixing strong 
cement mortar with sand as lor a very fine con- 
crete, but without the chips or larger fragments 
of stone or granite. Blocks of concrete in its 
different forms are used freely for ]}uilding and 
more especially for under-water foundations and 
the like, but the term “ artificial stone ” is com- 
monly used for such material as is prepared 
as a substitute for ffagging. Thus, the side- 
walk or footway of a street or the broader 
walks in a park or garden are, since 1870, 
very commonly covered with this material, 
which is often scored with deep lines to 
imitate the joints between flags. The basins 
of fountains, heavy curbstones, and copings, as 
of retaining walls, are also modelled in this 
material. 

Semi-Precious Stone. That which is of 
value for decorative and art work, but which, 
owing to rarity or high cost of working, is not 
used for ordinary building. Of these only the 
more important are descril^ed in detail. 

The onyx marlfies, owing to their variegated 
colours, banding, and transluceiicy, as well^ as 
easy working qualities, have long been favourites 
and have been in use for interior work and house- 
hold utensils since a very early period. As 
early as the second Egyptian dynasty we find 
the Egyptians using the translucent, light straw- 
yellow or amber material from rifts and caves 
in the eocene limestones of the Nile Valley for 
making canopic vases, urns, and amphora lor 
holding offerings to the gods, ashes of the dead, 
ointments, cosmetics, etc. Tombs and shiiiies 
were built from it, the sarcophagus of Seti I., 
the father of Rameses IL, being hollowed from 
a single block. The exterior walls of the cele- 
brated alabaster mosque at Cairo are of the 
same material. 

Since these days down to the present the 
stone has continued a favourite for the finer 
grades of decorative work, as well as for table 
tops, small columns, etc. The present sources 
are : (1) The region about Pueblo, in Mexico ; 
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(2) San Luis Obispo, California ; (3) Yavapai 
County, Arizona ; and (4) Blad Kecam, in 
Algeria^ 

The Mexican varieties are of a white, amber- 
yellow, green, and red colour, as are also those 
of Arizona. Those of California are mainly 
white, and those of Algeria white and amber. 
The stalagmitic forms are never green or red, 
but usually amber and white. At the present 
time tiie latter are not regularly worhed, nor 
have they any constant value, although properly 
treated they might he made very elective. 

Quartz and the cryptocrystalline varieties 
of silica grouped under the general name of 
chalcedony are, in America, in very little de- 
mand except for the cheaper forms of jewellery 
and for making small ornaments, as paper 
weights, etc. The clear glassy form is utilized 
by the Japanese in making the quartz spheres 
and small objects of art for which Japanese col- 
lections are noted. Quartz traversed by thread- 
like needles of rutile or amphibole, and known as 
Thetis hair stone, is used for similar purposes. 
The cryptociystalline and amorphous forms are 
used for a great variety of purposes, from the 
making of jewellery, as with opal and agate, to 
the manufacture of pottery and gun flints, as 
is the case with hint commonly so called. 

The principal varieties of these cryptocrys- 
talline forms are defined below. It may be 
well to premise their description, however, 
with the statement that as a rule none of the 
varieties is to be had in pieces of more than 
very moderate dimensions, while the great hard- 
ness and toughness of tlie mineral renders it 
very difficult, and consequently expensive, to 
work. Nearly all the systematic work of this 
nature now carried on is done in German, 
Japanese, and Russian workshops. 

The most important source of chalcedony or 
jasper, for commercial purposes, within the 
limits of North America, has been the so-called 
fossil forest near Holbrook, Arizona. Here are 
found numerous fallen tree trunks in which all 
organic matter has been replaced by silica, 
sometimes with and sometimes without the 
preservation of the original wood stnicture. 
The prevailing coloiiis are red and yellow- 
variegated with white and gray. The ma- 
terial takes a beautiful surface and polish, and 
has been used to some extent in the manufac- 
ture of small ornamental columns, tops of 
stands, etc., as well as for paper weights and 
other small objects. 

Of all modern people the Russians have 
shown most skill and enterprise in working the 
refractory materials on a large scale. In the 
museum of the Hermitage in St. Petersburg is 
an enormous shallow oval vase of green gray- 
polished chalcedony some 12 feet by 8 feet in 

1 See Stones for Building and BeCjOrmtion* b-v 
George P. Merrill, 2d ed., pp. 120-*1'75. . ^ , , 
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diameter and 3 feet in depth, supported upon 
a base some 4 feet high and this resting on a 
rectangular block of the same material 6 by 5 
by 2 feet. 

It is to be regretted that a more extended 
use cannot he made of materials of this class. 
At present our inamdacturers and dealers de- 
cline to handle any stone the supply of which 
cannot be considered as constant, or the indi- 
vidual peculiarities of which are such that 
sjiecial care and taste must he exercised in its 
preparation. For this reason, many a fine 
piece which in proper hands might be worked 
up into something really unique and artistic is 
allowed to go to waste. Beautiful masses of 
clear or rose quartz go to the making of road 
materials or abrasives. Occasional blocks of 
stalagmite from the limestone caves of the 
South might be made to yield beautiful col- 
umns, urns, or vases. In reality such are 
neglected simply because the material cannot 
be quarried by the ton, sawed into slabs like so 
many mill logs, and used for wall linings. In 
ancient times, before tiie advent of the labour 
unions, stones of these types were used much 
more extensively in proportion to wealth and 
population than to-day. While the present 
high valuation set upon labour might be a draw- 
back to their extensive use under the old hand 
methods, the introduction of machinery would 
seemingly have equalized matters, and one can 
hut feel that it is the artistic sense that is 
lacking. 

It is a little singular that the art of working 
these refractory materials, if indeed they are 
worked at all, should be limited, to-day, so 
largely to people whom we do not regard as 
representatives of tlie highest types of civiliza- 
tion. The best work in nephrite that has ever 
been done is Chinese ; the best now being done 
in chalcedony, rhodonite, and malachite is Rus- 
sian; and the best in stalagmite, Egyptian, 
The art as practised by the French and Ger- 
mans during the fourteenth century and the 
Italians during the sixteenth seems almost 
wholly lost. Since the decay of Roman civil- 
ization there has been nothing done with the 
beautiful antique green and red porphyries, and 
the use of jasper by any people has long since 
practically ceased. — George P. Merrill. 

STONE, NICHOLAS ; sculptor, architect, 
and master mason; b. 1586; d. Aug. 24, 
1644. 

Stone was a pupil of Isatic James, a mason, 
and assisted Hendrick van Keyser (see Keyser, 
H. van) at Amsterdam. In 1614 he returned 
to England and executed many works from the 
designs of Inigo Jones (see Jones, I.), such as 
the Banqueting House, Whitehall (1619-1622), 
the portico of old S. PauFs ; the water-gate at 
York Stairs, and the fine portal of S. Mary’s, 
Oxford. He w-as appointed master mason at 
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therefore,. Stone. Setting. .(wHeli see) must be 
considered together 'With stone cutting, het-ause 
the practice of the two arts is very 
connected. 

Thus, in Fi,g. 1, the stones are so fitted to- 
gether that great solidity may, be given to the, 
wall in a country whei'e (jarthquakes are fre- 
iaient. The stones are cut with Joggdes as 
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Windsor by Cliaiies ..and' was. employed in 
the execution of a vast number of monuments. 
He was assisted and succeeded, by his sons 
Henry, Nicholas, and John. 

Steplicn-Ijee, Dwtionari^ of National Biog- 
raphu y Kyiner, Fcederap Biomfield, Metiaissance 
in England. 

STONE CUTTING. The art and practice 
of preparing stone for its place in a building, 


Stone Cuttino, Fig. 1 : With Joggli^d Joints, 

GIVING GkEAT SOUIDITY TO THE WORK ; SYRIA, 

4th Century. 

including in the largest sense the rough shaping 
of Rubble and the like, and also the finishing of 
the faces as well as the beds and joints of stones 
for building. The scientific part of it, as the 
drafting and calculation, is called Stereotoiii}^ 
The finer tooling of the faces, beds, etc., is 
also called Stone Dressing (which see); and 
the term “ stone cutting ” is often limited to the 
work of shaping Out Stone (which see) as dis- 
tinguished from rubble and the like. Under 


Stone (Jutting, Fig. That of the pre-Hel- 
lenic Epoch. A Tholos at MycENiB ; a very 
Large Tombal Chamber, with Dromos, all 

FACED WITH STONI?. 

shown, with the immediate intention of fitting 
each stone carefully to the neighbouring stones 
above or below, and such work is usually done 
on the spot, a common superintendence of the 
cutters and the setters insuring accurate work. 
Figure 2 shows such stone cutting as was 
done by the Eg}^ptians, the hiiilding repre- 
sented being of the 18th dynasty ; but buildinp 
of much earlier times show a similar skill in 
shaping and dressing and setting the stone. 
The separate stones are in Egyptian work not 
often of very great size, except when they are 
used as obelisks or in similar monolithic work ; 
but in the temples and palaces the number of 
rather large stones is veiy great, and the skill 
in jointing, shaping, and surfacing the stones is 
equal to anything that is known to exist. It 
is to be observed that the public buildings of 
Egypt, though generally built of stone only, are 
yet thought to have taken some part of their 
form and many of their details from an earlier 
structure of reeds and light woodwork covered 
with coatings of Nile mud. (See Egypt, Archi- 
tecture of.) 

The pre-Hellenic work of Greece is very in- 
ferior to the Egyptian work in finish and in 
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Stone Cutting, Fig, 2: Detail of a Temple at 
Thebes. 


Masonry the different processes 
It is proposed to give here a 1 
account of building by means 
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STONE ' CUTTING* 

arcliitectural character, though much . less , an- 
cient than the latter, but it is peculiar in this, 
that it has no reference in its forms to other 
material than stone. Thus, the tomb at My- 
cenm, illustrated in Figs. 3 and 4 (see Treas- 
ury of Atreiis), is built as men would build who 
thought of no other material than stone ; and 
in this respect it resembles megalithic and other 
prehistoric work (see Cyclopean ; Pelasgic Ar- 
chitecture) ; the stones are as large as a man 
can handle conveniently, they are rudely cut 


' STONE CUTTING . 

again more simple. ' The Greek temple, as illus- 
trated by that : at Segesta, shown in Fig. ,5, 
is built entirely of stones laid one upon another, 
and keeping their place by dead weight, unless 
aided by metal clamps within, as a partial de- 
fence against the vibrations caused by earth- 
quakes. The temple at .Segesta .was never 
completed, by its builders, and hence it has been 
a valuable study to modem archaeologists. It 
does not follow, from the reiiisal of the Greeks 
of the fifth and the fourth centuries b.c. to use 



Stone Cutting, Fig. 0: Barrku Vault oe Peculiar Construction; NvMPHiEUM at Nimes, South 

OF France; Boman Imperial Work. 


to an approximately uniform size, and are se- 
lected so that the stones of one course shall be 
of the same size throughout, constituting what 
is known as coursed work. Each successive 
course is then set somewhat in advance of the 
next lower course, all the work being corbelled 
inward in such a way that gradually the size 
of the rotunda diminishes until a single stone 
caps it at the top, the resistance of the very 
stones of the ring or course preventing one stone 
from falling inward, on the principle of an arch 
laid horizontally. The Dromos, or passageway, 
leading to the tomb is built of larger stones, 
generally set on their smaller faces, and the 
whole is covered with earth, much on the prin- 
ciple of the tumulus. It is to be noticed then 
how much more elaborate this work is, consid- 
ered as stone cutting and as stone setting, than 
the more magnificent work of Egypt, confined 
to plain trabeated construction. 

, With the classical epoch of Grecian architec- 
ture, the character of stone cutting becomes 
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Stone Cutting, Fig. 7: Detail of Kymph^um, 
Nimes. See Cut above. 

the arch in any form, that they were wholly 
unacquainted with its nature and possible uses. 
They, with the Egyptians and the Indians of the 
etrrly time, seem to have thought the arch too 
dangerous and untrustworthy to form a part of 
dignified architecture, of which architecture re- 
pose should be an essential character. The 
constant tendency of an arch to thrust out its 
abutments and to destroy the work of which it 
forms a part was enough to account for this 
refusal, at a time when the value and interest 
of interior architecture had not been studied. 

To the Romans of the Empire, however, the 
interior seemed of equal importance with the 
650 



STOKE CUTTING 

exterior, and the arch is in coiitiniial use, both 
singly, as in a ■wall, and as extended to the 
vault over a large apartment. Figure 6 shows 
one of the few Roman vaults which, out of 
Syria, are known to have been built of cut 
stone throughout, for the Roman practice was 
usually to build these roofs with small stones 
laid in a bath of mortar. Figure 7 shows the 
detail of the construction of this very curious 


STONE CUTTING 

it could be handled easily, t'wo or three men at 
a time cutting a certain number of pieces out 
of a quarry and dressing tliem at once, prepara- 
tory to transporting them a short distance and 
to placing them immediately in the work. To 
have built on a large scale with brick or rubble 
and abundance of mortar would have involved 
a long term of preparation and more abundant 
resources; but any bishop, abbot, or baron who 

r I could command the services of tW'O 

or three stonecutters and of twenty 
labourers, could find a quarry in his 
neighbourhood from wdiich sufficient 
material could be got to carry his 
building a few courses higher, or to 
turn one more arch of the nave. It 
is noticeable that throughout the 
Middle Ages the stones used are of 
moderate size in all parts of the 
building, there being but few w-hich 
can have needed any elaborate ina- 
chiiiery for hoisting them into phuie, 
and the greater number being so 
j small that each one could be carried 
_ _ on a man’s shoulder up a ladder and 
along a scaffold. Figure 8 shows an 
instance of such medimval wmrk, and 
- ' - it is evident that whether the large 
stones of the arch on the right and 
■ of the wMl above it are, as here 
shown, too heavy to be handled as 
above described, there wmnid be noth- 
ing to prevent the building of all parts 
of the structure by stones of forty 
pounds weight and under. The iin- 
f tels which stretch across the triforium 

gallcfry are the only pieces requiring 
size, and these might be re- 
- . placed by other devices. Figure 9 is 

a piece of the French interior decora- 
tive wmrk of the sixteenth century, 
in which the extraordinary skill 
gained during the long epoch of 
Gothic art was applied by the biuld- 
ers in a different way. Simplicity of 
construction having succeeded, under 
the Renaissance, to great complexity, 

, ^ ^ he Bjes-t the ingenuity of the stonecutters was 

CHKBK. Ahxerbk: 13XH C^TVKY. then showii in their details, the iiiches, 

' bands of stone form- colonnades, and friezes of this tomb having 

3 served no purpose been evidently intended by the workmen as a 

,er of the work to sim- rare masterpiece, challenging comparison with 

imen one arch or ring any other work known to the artists ; while the 

These being cut and intimate relation maintained betw^^een the fiomre 

be filled in between, sculpture and that which is purely decorative 

diture of labour, but carries still further the Gothic scheme in which 

he work of ignorant there was no sharp line of distinction between 

les of the cut stone the religious portrait statue and the ornaments 

can be found in the composed of mere zigzags and nailheads. 

The later stone cutting, as that of the post- 
:i, stone was the mar- Renaissance styles in Europe, afiectcd a solid- 

bhe workmen, because ity and simplicity fully equal to that of the 



STONE DBBSSIMG 

blocks I in that case, the stone is dressed with a 
sligl'itiy receding or hollowed bed, and the edges 
of the faces of the stones may almost touch, no 
mortar being visible. Such joints as these require 
cutting as careful as that of the faces, djut the ac- 
tual surface should always be more, or less rough, 
in order to afford a good hold for the mortar. 

As .for the face, the simplest way of work, 
compatible with a unifoniily^ vertical or un,i-' 
formly sloping wall, is what is,kriow,ii. as rock- 


STONE DEBSSING ; 

Roinaii Imperial builders, and included even some 
methods of work not familiar to them, so far as 
we know from the ruins. The groin vaulting of 
tlie seventeenth century, especially in Italy and 
Spain, is far in excess of anjffbing left us by 
the Eomans, both in elaborateness and in the 
stone cutting skill displayed. In fact, it is only 
with the later yciars of European work, begun 
about 1450, and then only in the south of 
Europe, that stone cutting is attempted which 
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STONE DREBSINa 


STONEHENGE 


or at pleasure along the horizontal edges only, entering the groove on one side and leaving it 
this process emphasizing the coursed look of the on the opposite side. The toothed chisel can 

whole. In the case of drafted work, however, be used with great effect on soft stone, if applied 

it is less usual to use a wholly rock-faced finish, much as the lines of cross hatching are applied 

the larger projection being then commonly in ordinary drawing ; the edge blow of the tool 

knocked off*, so as to bring the stone to approxi- gives seven or eight short parallel lines ; if the 

mate uniformity of surface. When chisel work successive blows are at different angles, a siir- 
is to be used, the workman begins with the face is procured generally uniform and suffi- 

Point or Pointing Tool (see those terms), a ciently smooth, but without a regular tool mark 

straight bar of steel, square or octagonal, with which can be counted, and with a very happy 
a four-sided pyramidal point, or sometimes a result. Hammer-finished work is done by blows 

very short e%e. With this point the work- directly upon the surface, which bring a uni- 

man cuts channels across the face of the stone formiy lined or finely grained surface, but these 
diagonally, and across each other, all these chan- implements are hardly applicable to soft stone, 
nels being carefully kept in the same plane by The steps and platforms for stairs of marble or 
reference to the edges and the use of the wooden granite are nearly always hammer-dressed, and for 
straightedge. The spaces between, where the this the coarsest hammer, or that which has the 
rugged stone still projects, are then gone over fewest blades, is used. A hammer with six blades 
with the point until the whole has an approxi- gives what is called six- cut w^'ork, and from six 
mately uniform surface. This can be carried so to twelve-cut work is the limit. Other varieties 






regular of dressing are known ; thus. Picked, or Sparrow- 

;entahle billed. Work has a somewhat uniform surface 
cached, produced by the blows of a sharp point, so that 
s made it resembles pointed work of considerable regu- 
^e-quar- larity. A similar effect is produced with less 
re than labour by means of the Crandall. Vermiculated 
ng par- work is that sometimes seen in neoclassic build- 
igularly ings, in which the surface looks as if worms had 
vhat is eaten their way about the surface without going 
rough below a certain fixed depth ; it is an awkward 
granite, w^ay of expressing the effect of rough stone, 
ingredi- which could be better done by some form of 
nded to rock-faced work. Rusticated work is merely 
is laid the sinking of the joints, or, more properly, the 
i is ob- Raising of the larpr part of the face of each 
Jity of stone beyond the joint. — R. S. 

1 grain (See Axe, IL; Boast; Chase; Dab; Draft; 
Chisel, Hammer-dressed; Nig; Nobble; Quarry- 
having faced; Rock-faced; Scabble; Scutching: 
or the Skiffiing.) 

it edge, STONEHENGE. A prehistoric and mega- 
thetwo lithic monument in Wiltshire, England, not far 
former from Salisbury. It is the most imposing mega- 
Drove lithic monument in existence, though not cover- 
3h cuts ing as much ground as those at Carnac in 


STORM CELLAR 


STONE' LIMB ■ 

STOira LIME. Lime ^ made by calcining 
limestone or marble in a proper kiln. The 
quality of the lime varies with the amount of 
sand, clay, or silicates mixed with the pure cal- 
careous element of the stone. 

STONE SETTING. The art and practice 
of putting into permanent place the stones pre- 
pared for huilding, including the jjreparation 
and spreading of mortar, if used, the laying of 
lead joints where needed (as between bases and 
shafts, or shafts and capitals), and the exact 
turning of arches made up of wedge-shaped 
solids (see Voussoir), and similar work. (See 
Stone Cutting.) 

STONEWARE. Potter’s ware made of 
very silicious clay, or of clay and flint, which, 
when properly mixed, moulded, and fired, 
becomes vitrified throughout. It is often 
moulded to form copings, chimney tops, etc. 

STOOL. A, Same as Seating. 

B. The small moulded shelf under the sash 
of a window, serving as an interior sill. 

STOOP. A. In New York and in those 
cities which have followed New York in this 
respect, an out-of-door flight of stairs with a 
platform at the top, the whole constituting the 
means of approach to the front door. 

B. By extension, in parts of the northeast 
United States, a porch, veranda, platform, or 
terrace of any sort. Thus, the inhabitants 
of a small frame house in a village speak of the 
front stoop and the back stoop, meaning any- 
thing from a flight of three steps and a small 
platform to a veranda covering the whole side 
or end of the house. (Also written Stoiip.) 

— R.S. 

Box Stoop. In New York, since 1880, a 
stoop making a quarter turn, having a plat- 
form, and presenting the side of the lower 
flight to the street. This structure requires a 
vertical wall and parapet on the outer side, 
whence the name. 

STOP (n.). Anything serving to keep a 
door or casement from swinging past its proper 
plane when shut or open ; or to keep a sliding 
sash, shutter, or door in its proper grooves ; or 
to stop a door or drawer from going too far 
into the frame in which it slides. Stops may 
be permanent or temporary, and the permanent 
ones may form a part of the structure or be 
inserted afterward at pleasure. 

STOP BEAD. A continuous strip or 
moulding, usually shaped into a half round 
on one edge, whence its name, bead, and serv- 
ing to keep a sliding sash or similar member 
in its place. When such a sash has to be 
taken out for repairs, or the like, the stop bead 
is usually removed; it is therefore in good 
work often held by screws only. 

STOPCOCK. (See Oock.) 

STORAGE BATTERY. (See Electrical 
Appliances.) 


STORAGE BUILDING; WARE- 
HOUSE. (See Warehouse.) 

STORE. A. A place for the storing of 
goods of any kind ; in this sense, nearly equiva- 
lent to Storehouse. (Compare also Ware- 
house.) Stores in this sense are not usually 
the subject of careful architectural treatment ; 
they are apt to be extremely plain and bare 
buildings of greater, or less strength in. the 
floors and walls, according to the material ex- 
pected to be deposited in them. 

B, A place for the exhibition and sale of 
goods; a shop. In this sense, common in "the.. 
United States and in many of the Britis.h 
colonies. Buildings designed for stores in this 
sense have been erected during the second half 
of the nineteenth century in the great cities 
of Europe and the United States, and some of 
these buildings are of very great size and cost. 
Buildings for Departmental Stores (see below) 
have been erected covering 100,000 square 
feet of ground and six or seven stories high ; 
the whole being occupied by salesrooms and 
the workrooms for persons wdio receive and de- 
liver goods, unpack, pack, and repair them, 
and in other ways serve the salesrooms to 
which the public has access. It does not 
appear, however, that as yet careful architec- 
tural thought has been given to the problem 
of the planning and construction of these build- 
ings. In the plural, Stores, see Cooperative 
Store below. — R. S. 

Co5perative Store. A store in sense B, 
kept up by a cooperative society, to enable its 
members to procure goods cheaply by eliminating 
profits. In Great Britain, often called the 
Stores, in ordinary conversation. 

Departmental Store. An establishinent 
for the sale of goods of many varieties. The 
staff of employees being very great, and the 
goods offered for sale being of many widely 
different sorts, there have to be established 
departments almost wholly independent of the 
others, and each having a superintendent. 

— R S. 

STORE FRONT. Same as Shop front, 

STOREHOUSE. A building used for the 
storage of goods ; the general term. (See Stor- 
age Warehouse, under Warehouse.) 

STOREROOM. A room for the conven- 
ient storage of goods or reserved stock, not 
exposed for sale, in connection with a shop or 
store; or of domestic supplies in a dwelling 
house. 

STORM CELLAR. In countries where 
tornadoes are to be feared, a structure partly 
or wholly underground, intended for shelter and 
safety when a tornado threatens to pass over 
the spot. In the middle west of the United 
States the tornadoes travel eastward or north- 
eastward, and the rule is, w^hen you see the 
black cloud approaching, to run northwesterly 
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STOBM DOOR 

from what appears to be its course. As, then, 
the tornado approaches from the west or south- 
west, it is usual to place the storm ^ cellar 
north west of the house, and connected with the 
cellar uncler the house by a tiimieL 

STORM DOOR. Same as Weather Door, 

(which see, under Door). 

STORY. A, The space in a building com- 
prised between the top of a floor and the top 
of the floor next above; hence, one ot the 
structural subdivisions in the height of a house. 
(See Attic ; Entresol ; Etage ; Mezzanine ; 

Piano Nobile; Rez-de-Chaussee.) _ 

jB. a tier, a horizontal row of windows, or 
the lihe, forming a large architectural detail, 
and makimr UT> one of several successive stages, 


He studied architecture with bcliinlml (see 

Schinkel), and in 1834 went to Italy. After 
his return he was made professor m the Acad- 
emy of Berlin. In 1862 Struck ^ went to 
Athens and superintended the excavation oi the 
theater of Dionysos. He published 
qrmMsche T heater gehihide (1843, tolio) ; 
Zekjel Bauwerke dcs 3 IittelaIterHyndd(r 
Renaissance in Italien (Berlin, 1889, ,5 

Baudenkmdler Borns des XT'VXl^i. e/a/cr- 
hunderts: ergdnzung m Letarouilly (Berlin, 
1891, folio) etc. 

Allffe^ieine deutsche Biogrciphic. 

STRAIGHTEDGE. A. A ruler used by 
draughtsmen for ruling long lines for whiidi the 
T square cannot be conveniently employed; 
e,g. the converging lines of a large perspecth e 
drawing. It is usually of light, hard wood, 
but hard rubber and celluloid are also used. 

B, An implement used in building, ^ for 
various purposes. For laying ofl* long lines 


He was a well-known master as eariy as xapers buiimvMido uu 
1472, in which year he finished the great altar setting the lower edge on tlie surface or sm- 

of the King Kasimir in the cathedral of Kra- faces to be tested, and applying the spint k\e 
kau. In 1 496 he made the first model for the to the middle of the back. „ . 

shrine of S Sebaldus in the church of that A. D. F. Ham.ij . 

int in Nuremberg, which was carried out by S^AIGOT MNE PEN. Same as Draw- 
Peter Vischer (see Vischer). ^ (\^hich see under Pen). 

^ m^^OeBMchUderBildendemnste. STRAIN. The deformation or change of 

STOUP. A. A basin for holy water, shape of a body as the result of a Stress (which 

placed in a niche or against « ^ ^ "^Laking Strain. A strain so great that 

the body subjected to it is ruptured. 

flOVE ^ 7heated room of any sort, STRAIN DIAGRAM ; POLYGON. Ageo- 

as a greenhouse in which an especially high metrical diagram used in the graphical method 
temperature is maintained for tropical plants ; of determining the strains m a framed structuie, 
a drving chamber used in various manufactures ; such as a truss. The given loads or othei outer 
7weat room forces are represented in amount and direction 

DA wakiing or cooking apparatus, gen- by a series of lines; other lines are plotted to 
erallv of iron and portable. In Germanic and the same scale corresponding in direction to the 
othCT cold eo’untri^ the stove is often a more respective members of the structure. On com- 
Impmtont and permanent structure, built of pletion, of the polygon, these latter may he 
gla^d tiles, more or less decorative in chaw- directly measured by scale on the drawing 
tr ^d s^ situated, generally, as to warm The process is similar o that employed in the 
contiguous rooms. (See Kang.) Polygon, and the Paralldogram, ot Forces. 

SiOWE, RICHARD DE ; architect. STRAINING ARCH. (See under Aich.) 

He built the Eleanor Cross (see Cross of STRAINING BEAM. (See under Beam.) 

Queen Eleanor) at Lincoln (England), and STRANG PffiCB. Same as Straining 

about 1306-1310 was employed as cementa- Beam (which see under Beam). 

at Lincoln Cathedral. He contracted to STRAP CRNAMENT ; WORK. A method 
continue the central tower. . * of ornamentataon, especially characteristic of 

Hunter, On the Death of Qtieeti Meaner of the time of Ehzaheth m England, composed 
CastiUe, ,. 7 of a capricious interlacing, lolding, and mter- 

STRACK, JOHANN HEINMdH ; penetration of bands or fillets, sometimes rep- 

, -K 1805 : as 'cut with foliations. 
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a from the sixteenth century The 
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STEAW HOUSE 

STRAW HOUSE. (See Grass House.) 

STREET. A public way in a village, tovm, 
or city ; tbe continuation of a -road through a 
district thickly covered with houses and upon 
which the houses face. The term may be con- 
sidered as including the actual surface of the 
giound with the pavements, or other covering 
and pieparation of the ground to bear travel, 
together with the gutters and similar con- 
veniences ; or it may inciude the soil below and 
the air space above, as when an exercise of the 
legal right of a community to carry out repairs 
or the like is in question ; or, inally, it may 
e\ en be considered as including the houses facing 
upon the roadway, and their gardens and ap- 
pioaches. (See Alley ; Calle ; Fondamenta ; 
Galleria; Gallery in senses F and G; Mews; 
Passage (11), pronounced as in French ; Rio 
ierih ; Riva ; Wynd.) Also under the general 
head come such terms as avenue; p/ace, in the 
sense of a limited part of longer street ; road, 
in the sense used in London for long streets, imtil 
lately suburban ; terrace, in nearly the same 
sense as place, above ; and local terms such as 
chaim^e, circle^ cite, cowH, crescent, gasse, 
each of which is capable of distinct explana- 
tion. 

STREET, GEORG-E EDMUND, R. A., F. 

June 20, 1824; d. Dec.* 

hi 1844 he entered the atelier of Sir George 
Gilbert Scott (see Scott, G. G.). In 1852 he 
was appointed diocesan architect at Oxford, 
England, and afterward held the same office 
for the dioceses of York, Ripon, and Winchester. 
In 1856 he established his office in London. 
He rdfetored a large number of mediseval monu- 
ments, the cathedrals of York, Carlisle, Bristol, 
and Dublin, the church of S. Peter Mancroft 
at Norwich, the church at Hythe, etc. He 
built a very large number of new churches in 
the Gothic styles, being especially successful in 
the smaller designs. In 1867 he entered the 
memorable competition for the new Courts of 
Justice in London, and in 1868 was appointed 
architect of that work. A list of his works is 
given in the Builder, V6L XLI. (1881), p. 779. 
Street was made a member of the Royal Academy 
in 1871, and was afterward elected president 
of the Royal Institute of British Architects, 
He published Brick and Marble Architecture 
in Northern Italy (1855, 1 voL 8vo), Gothic 
Architecture in Spain (1865, 1 voL 8vo), 
and numerous contributions to periodicals, 
•especially the Ecclesiologist and the Transm- 
tions of the Royal Institute of British Archi- 
tects. His notes on the sepulchral monuments 
of Italy were published by the Arundel Society 
(1 voL folio, 1883). 

A. E. vStrcet, Me.mnir of Georqe Edmund Street : 
'Obituary in J3uildev 1881 Vol" \!I I 777 ^ 

STREET ARCHITECTURE. That nre- 


■ STRENGTH 

pared to face the street, and, in a more general 
sense, city architecture generally. 

The cities of antiquity seem to have had a 
• street architecture of which the moderns can 
form but little conception. This is the arrange- 
ment of numerous covered galleries, porticoes, 
and buildings open to all comers, which, in the 
^ more sumptuous towns, occupied a great deal of 
space. Antioch, Palmyra, Ge rasa, and other 
cities of Syria were remaikabie for their long 
and straight avenues flanked by double coioii- 
nades supporting roofs, so that for considerable 
distances the footway was roofed and formed a 
continuous portico. "What the city of Rome 
possessed were t he splendid Imperial Fora, 
which were added to the Roman Forum, by 
different emperors, on the north and also east- 
ward of the Capitol. Meanwhile, the exteriors 
of piivate houses were probably of minor im- 
portance, and even great public monuments were 
more commonly low and plain in their outside 
appearance, temples only having an effective 
external architecture. For the modern city, 
then, the^ consideration of street architecture 
begins with ■ the Middle Ages, going back to 
antiquity only for lessons in landscape architec- 
ture. It is with the improvement of those 
crowded medieval cities, too, that the legal 
aspect of street architecture demands attention, 
Overhanging upper stories had to be forbidden ; ■ 
private owners had to be checked when their 
fronts encroached upon the roadway ; dangerous 
cellar steps had to be guarded ; narrow and 
dark alleys had to be closed with gates: and 
little by little the modern city has. grown up, 
sacrificing picturesqueness and often seemliness 
to sanitary conditions and the appearance of 
uniform ordomiance. — ^ R. S. 

STRENGTH. In building, commonly in the 
phrase STRENGTH OP MATERIALS. The 
power of solid bodies to resist forces which tend 
to change their shape, position, or consistency. 
This power is developed in their resistance to 
the various stresses to which they are sub- 
jected, viz., stresses of compression, of tension, 
of shear, of torsion, and transverse stresses. 
The^ science of the resistance of materials has 
for its object to determine the internal stresses 
developed in the difierent parts of a structure, 
and to enable its parts to be proportioned with 
economy. It is in part theoretical and partly 
experimental 

Nearly all the solid materials used in con- 
struction possess a greater or less degree of 
elasticity, a property which tends to cause a 
body to return to its original shape upon the 
removal of the external force by which it has 
been deformed. If by reason of the application 
of an excessive force the body does not resume 
its^ original shape, its elasticity has been im- 
paired, the elastic limit has been exceeded. 
Within the elastic limit the deformations are 
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proportional to the applied forces. The elonga- 
tion or shortening of a bar under tension or 
compression (1) is proportional to the applied 
force (F)y and to the length of the bar {L% and 
inversely to its cross-sectional area (A), and to 
a specific constant called the “Modulus of 
Elasticity ’’ of the material, represented by the 
letter (JEJ) ; we have therefore the relations ; 


EAl 


and I : 


PL 
E A 


I 


As the ratio ~ is very small, E is generally a 
L 

very large number. If A is made = 1, and 

1, then F. ■ E therefore is the imagi- 
L 

nary force which would double the length of 
the rod under tension, or reduce it to zero under 
compression. These forces are imaginary be- 
cause the formula assumes them applicable to 
all elongations and compressions, whereas this 
is only true within the elastic limit of the 
material. 

Compression tends to reduce the length of 
the body subjected to it, and is accompanied by 
lateral expansion. If carried to the limit, it de- 
stroys the body by crushing it. This, however, 
applies to short blocks three or four diameters 
in height. When the length is twelve times 
the thickness or more, the tendency to bend 
modifies the distribution of the compression on 
the section, and in very long columns pro- 
duces rupture by bending. Short bodies when 
crushed act differently according to their struc- 
ture. Granular bodies, as brick, stone, cast 
iron, fail by the separation of cones or pyramids 
which slide down along the slopes of a central 
cone or pyramid. If the body is four or five 
times as long as its thickness, two cones remain 
upon the upper and lower bases, and the sides 
flake off between them. If fibrous, as wood, the 
fibres will buckle and the block will split end- 
wise under pressure ; if the fibres cohere strongly 
as in wrought iron and steel, the body will 
bulge, in the shape of a barrel. This bulging 
varies with the hardness of the material Tn a 
recent experiment with steel from the head of 
a rail, the side next to the surface, which had 
been hardened by the hammering of the wheels, 
bulged very little ; most of the deformation was 
on the side of the specimen most remote from 
the head of the rail. Under tension a body 
elongates and contracts laterally, a feature 
which becomes very marked as the specimen 
approaches rupture. 

Shear is a stress acting upon any section of 
a body parallel to the plane of section, tending 
to make the parts slide upon each other. Re- 
sistance to the shearing stress is the molecular 
force developed in the section equal and con- 
trary to the shear. In a beam loaded with 
detached weights, the reaction of the suppprts 
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being forces acting upward, the shear at any 
point is equal to the reaction at one end less 
the sum of all weights betw^een the point and 
the support considered, and is uniform from one 
weight to the next. It becomes zero at the 
point where the sum of the weights is equal to 
the reaction on the same side of the section. 
If the load is continuous, the shear will diminish 
gradually from either support to its zero point. 
In a system of detached weights, the shear at 
any point by its distance from the next weight 
between it and the support, is the increase in 
bending moment, to be added to the bending 
moment at the weight considered. 

Transverse Stress. Assume a prismatic 
bar or beam resting upon two supports and 
loaded with a weight. The reactions of the 
supports are forces acting upward. Consider 
a section between the weight and one support. 
This portion is acted upon by the force P, 
which tends to cause it to slide upward at the 
plane of section. This is the shearing stress. 
The resistance to shear is a molecular force de- 
veloped in the section equal and opposite to 
the shearing stress. Under the same condi- 
tions the force P, multiplied by its distance 
from the section, is the bending moment about 
that section, it tends to bend that portion of 
the beam upward, compressing the fibres in the 
upper half of the beam, and extending those in 
the lower half. If we had considered the other 
portion of the beam, the part carrying the 
weight, the treatment would have been the 
same, only the shear from the reaction of 
the support would be reduced at the position 
of the weight, which acts downward, making 
the shear between the weight and the section 
equal to the difference between the weight and 
the reaction. The bending moment also would 
be reduced by the moment of the weight, that 
is, the weight multiplied by its distance from 
the section considered. The moment of resist- 
ance of the fibres to compression and extension, 
that is, the sum of the resistance of ail the 
fibres, each by its distance from the centre line 
which is neither extended nor compressed, must 
be equal and contrary to the bending caused by 
the external forces. The stresses upon the 
fibres are proportional to their distance from 
the centre line (the neutral axis), the outermost 
fibres are therefore the most strained, and 
rupture begins with them. By a principle of 
mechanics a shearing stress in one plane is ac- 
companied by a shearing stress of equal intensity 
in a plane at right angles to the first. The ver- 
tical shearing force therefore at any section 
causes an equal horizontal shearing force dis- 
tributed over the section and greatest at the 
neutral axis. This horizontal shear is familiarly 
shown by the fact that two equal beams placed 
one on top of the other will bear only half as 
great a load as a single beam of the joint depth 
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of the two, unless these be prevented from 
other by means of keys and 
bolts ^e two resist bending as 2h% h being 
the depth of each ; the single (or the compound) 
beam resists as (2 /*)-=: 4 

Torsion is produced when a bar fixed at 
one end is subjected to forces forming a couple 
m a plane perpendicular to the axis of the bar. 
It tends to revolve in their own plane the trans- 
verse sections of the bar, and to change the 
straight fibres into spirals. 

Of the materials commonly used in building, 
cast iron is generally the least reliable, where 
exposed to bending stresses. Its resistance to 
compression is four or five times as great as its 
tensile strength. Wrought iron and mild steel 
nave about the same strength to resist tension 
and compression, their resistance to shear is 
about two-thirds of their tensile strength. 
Wood varies greatly in strength. Its resist- 
ance to ^ tension is, as a rule, considerably 
greater than its resistance to compression. Its | 
resistance to shear across the grain is also 
slight, though very much greater than its re- 
sistance to horizontal shear (shear along the 
grain) which is very small, varying from 200 
to 300 pounds to the square inch for the softer 
woods, to 600 or even 1000 for the harder and 
tougher kinds. It is diflficult to develop the 
full tensile strength of timber because to con- 
nect it in such manner as to apply tension, 
notches or gains must be cut into it which 
weaken the stick. 

The horizontal shear from the key to the end 
of the timber must be equal to the compression 
of the key upon the fibre of the beam. Conse- 
quently the deeper the key seat the greater 
must be its distance from the end. The depth 
of the key seat also diminishes the section of 
the timber. This may be made less if long 
timbers are to be connected by not placing the 
keys opposite to each other. 

Breaking Strength; Crushing Strength; 
Shearing Strength; Tensile Strength; Tor- 
sional Strength ; Transverse Strength ; same 
as Ultimate Strength in resistance to a force 
tending to cause rupture; crushing; shearing 
(see Shearing Weight); tension; twisting; 
cross breakage, — respectively. This use of 
the term strength is familiar, but erroneous. 

Ultimate Strength. The last and greatest 
strength in a piece of material as noted by test- 
ing in it the extreme power of resistance ob- 
served just before it gives way. 

Wor^g Strength. The strength which 
in practice it is considered safe to depend on, in 
any given material or member. It was formerly 
determined by dividing the ultimate strength 
of the material (the Breaking Load) by a 
“factor of safety^' which expressed a ratio 
determined by experience to provide for unseen 
contingencies. At this day, however, it is 
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usual to refer the working stress to tlie elastic 
limit of the material, — the stress at which 
permanent deformation takes place. This can- 
not be exceeded ; and the allowed stress is gen- 
erally limited to one-third or one-half of the 
elastic limit, or in extreme cases to two-thirds. 
Allowance is made for impact if the structure 
is exposed to shock, and for variable stresses 
according to the conditions of the case. 

Middleton, in structures, a text-hook 

for students, London, 1887, 1 vol. 12mo.; Kent 
Ihe h^trength of Materials, - York, 1890 
1 vol, l 2 ino.; lam, The Mechanics of Architec- 
ture, London, 1892, 1 vol. 12mo.; Pblibrick 
Beams ami Girders: Practical Formulas for 
their Resistance, New York. Van Nostrand, 1886 
1 vol, 16mo. ’ 

— W. R. Hutton. 

STRESS. The mutual action caused at the 
surface of contact between two bodies, whereby 
each exerts a force upon the other. Also the 
similar force between two imaginary parts of a 
body, as on the opposite sides of an imaginary 
section taken at any point of the body under 
consideration. Thus, a column exerts by its 
weight a downward force on its foundation, 
which reacts upward on the column : each of 
these bodies is said to be in a state of stress. 
And, in like manner, at any part of the column, 
the parts on each side of an imaginary plane 
passed through the column react upon one an- 
other, and are in a state of stress. 

The effect of a stress on a body is to pro- 
duce a change of shape, which deformation is 
called strain. Thus, in the above case, each 
of the two bodies is compressed or shortened 
vertically. These definitions are those main- 
tained by RankineVand other scientific men, 
although the distinction made has not yet re- 
ceived universal acceptance, and the terms are 
m common usage confused and often taken as 
synonymous. — D. N. B. S. 

STRESS DIAGRAM. ’ (See Strain Dia- 
gram.) 

stretcher. In masonry, a solid, as a 
brick or stone laid lengthwise in the wall. 
(Compare Binder ; Header ; Through Stone.) 

STRETCHING. Laying lengthwise, as 
bricks in a wall. 

STRETCHING COURSE. In masonry, 
a course of stretchers, in contradistinction to 
one of headers, which would be a Bond Course 
STRETCHING PIECE. Properly, a tie; 
frequently a strut or brace, a term more com- 
mon in furniture making than in building. 

STRIGIE ORNAMENT. In Roman archi- 
tecture, a decoration of a fiat member, as a 
fascia, with a repetition of slightly curved ver- 
tical flu tings or reedings, supposed to resemble 
the strigil or scraper used after anointing. 

1 William John Macquorn (1820- 

1672), civil engineer and discoverer in physical 
science. r j ^ 
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of the steps, so that the treads and risers are 
supported by and overlap the step-shaped edge. 
(Compare Giose String.) 

Rough String. In a wooden stair, any one 
of the strings behind and concealed by the Face 
String, and which is intended to be covered by 
the plaster or other finish applied to the soffit 
of the stairs. 

Wreathed String. (See Wreath.) 

— B, N. B.'S. 

STRING BOARD. Any board or plank, 
or facing of thin pieces glued together, serving 
in a building to cover the ends of steps in a 
stair, as when hiding the true string, or to 
cover the edge of a fioor where a wellhole is 
cut through it. Often called Bridge Board. 

STRING CODRSE. A horizontal course 
on the face of a building. When continuous 
with a row of wdndow sills or lintels, it is 
called a Sill Course or Lintel Course. 

STRINGER. A. Same as String, as in a 
stair. 

B, Same as Stringpiece. 

STRINGPIECE. Any long, continuous, 
and solid member — usually horizontal — of a 
frame, as in a pier or bridge. Also a smaller 
piece not forming part of the frame, but used 
temporarily, as in moving or raising a building. 
(See description of such 'work under Shoring.) 
Stringpieces are almost always of heavy tinibei'. 

STROKED WORK. The tooling of stone 
so as to produce a finely fluted surface, often 
produced by the Drove Chisel. (See Stone 
Dressing.) 

^ STRUT (n.). In a truss or other frame, a 
rigid piece acting as a brace or supporter, but 
dijffering from a post in being commonly set in 
a diagonal position. 

STRUTTING PIECE. A. Sarhe as Strain- 
ing Beam (wffiich see under Beam).^ 

B, Same as Strut. 

STUART, JAMES, F, R. S., F. S. A. ; 
painter and architect: b. 1713 : d. February, 
1788. 

He studied painting, and in 1742 visited 
Italy, His De Obelisco Ccesa 7 is Augusti 
was published at the expense of Pope Benedict 
XIV. (1 vol. folio, 1750). January, 1751, 
with Nicholas Eevett (see Revett) and W. 
Pars, a painter, he visited Greece and made a 
careful examination and measurements of the 
mins at Athens. He returned to Englanci in 
1752. The first volume of Stuart and Revetfs 
monumental Antiquities of Athens (folio) was 
published in 1762, the second in 1788 (the 
year of his death), the third, edited by W. 
Reveley, appeared in 1794, and the fourth, 
edited by J. Woods, in 1816. A supplementary 
volume, Antiquities of Athens and Other 
Places in Greece, Sicily, etc,, was published 
by G. R. Cockerell (see Cockerell, C. R.), W. 
Eonnard, T. L. Donaldson (see Donaldson), and 


. , STRIB3.. -^1. To dress ■ and smooth, as 
the outer edge of a joint of mortar between 
two bricks or stones. Struck joints are those 
which have . been shaped eit,her with a trowel or 


Stpukr: Steuck Joints in Brick or Stone 
' ■ Facing. A is easy to make but leaves 
A Shoulder to hold Water. B Sheds 
Water well, the Mortar protects the 
Brk'K below and is also less visible, so 
that the Wall remains ob’ a more uni- 
form Colour. 

a special instniment, and the striking of the 
joints is usually called for in the specifications 
of the mason work. 

B, To take dowm and remove, as a tempo- 
rary structure, especially of a centre, as of an 
arch or vault. 

STRIKER. A slightly bevelled metal 
plate set in the jamb of a door to receive and 
guide the door latch to its socket in closing. 

STRING. One of the sloping members of 
a stair, usually a thick plank, which supports 
the steps and landings. Hence, by extension, 
the Ramp or side piece of a stone or other solid- 
built stair, if not so high as to he a parapet. 

Bracketed String. An Open String hav- 
ing bracket-shaped pieces secured to its facje in 
the angle between each tread and the riser be- 
low ; the bracket mitreing with the end of the 
riser and seeming to support the end of the treM. 

Close or Closed String. A string having 
its upper edge straight, and in general parallel 
with the lower edge, so that the outer ends of 
the treads and risers butt against it and are con- 
cealed. (Compare Open String.) 

Curb String. Same as Close String. 

Cut String. When of wood, the same as 
Open String; the upper edge being cut into 
notchas to receive the treads and risers. 

Cut and Mitred String. A Cut String of 
which the vertical edges of the notches are 
made to mitre with the ends of the risers. 

Pace String. The string at the outer and 
exposed edge of a stair as distinguished from 
the wall and the rough strings. It may be a 
part of the actual construction, or merely a 
piece of better material or finish applied to the 
face of the supporting member. 

Horsed-out String. (See Horse, v.) 

Housed String. (See House, v.) 

Open String. A String which has its upper 
edge notched, or otherwise worked to the shape 
667 



STUCCO 

W. Railton (1830). From 1758 until his 
death Stuart held the office of surveyor at 
Greenwich Hospital. 

\t , Memoir in AntiquUies of Athens, 

Voi. Iv., 18 i 6 . 

STUCCO. Any material used as a covering 
for walls and the like, put on wet and drying 
hard and durable. Plaster when applied to 
walls in the usual way (see Plastering) is a 
kind of stucco, and the hard finish is almost 
exactly like line Roman stucco except that it is 
applied in only one thin coat instead of many. 
VRruvius (FII, 3) speaks of three coats 
mixed with sand and three coats mixed with 
marble dust, but does not give the thickness of 
the coats, nor, what would answer the same 
purpose, how wet the mixture was made. He 
speaks of well-finished stucco shining so as to 
reflect the images falling npon it, and states 
that persons used to get slabs of plaster from 
ancient walls and used them for tables, the 
material being so beautiful in itself. 

The terra is generally applied to out-of-door 
work. Even in modern fireproof buildings the 
decorative use of fine plastering to replace 
woodwork, as for dadoes and the like, is not in 
the United States called stucco, but takes the 
name of the material used, generally a proprie- 
tary name. 

The term is used commonly for rough finish 
of outer walls (see Rough Cast). The practi- 
cal value of stucco is very great as being so 
nearly impervious to water ; thus, an excellent 
wall three stories high, or even higher, may he 
built with 8 inches of brick on the inner side, 

4 inches of brick on the outer side, an air space 
of 2 or 4 inches across which the outer and the 
inner walls are well tied, and two coats of well- 
mixed and well-laid stucco on the exterior, this 
being finally painted with oil paint. — R. k 

Bastard Stucco. Plastering applied to walls 
according to a process considered inferior. A 
term probably not used in the United States. 

STUD (L). A relatively small projecting 
meraber^ as a boss, a small knob, a salient nail- 
head ; either for ornamental or mechanical pur- 
pose. 

STUD (II,). A small slender post used in 
the framing of partitions and the lighter por- 
tions of wooden houses. Usually about 2 or 3 
inches by 4 or 5 inches in lateral dimensions. 
(Compare Joist, B.) 

STUD AND MUD. Same as Wattle and 
Dab. 

STUDIO. A, The working room of an 
artist, preferably arranged— -in north latitude, 
— to receive north light and especially free 
from cross lights. 

B. By extension from the above, any large 
apartment fitted as a working room, especially 
for more or less artistic employments, as photog- 
raphy and designing of all sorts. 
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STUDY. In a household, a room preferably 
■ apart and remote, for reading, writing, or any 
similar use. 

STUDY OP ARCHITECTURE. A. That 
which is refpiired by the architect, eitlier in 
preparation for the practice of his profession, or 
as required to keep his intelligence fresh and 
his ability at the highest point. 

B. That necessary for the proper under- 
standing and enjoyment of works of architec- 
tural art, on the part of those who are not 
expecting to practice the art or the profession. 

The course of study pursued by architectiiral 
students in different parts of the European 
world is considered under the headings Archi- 
tect ; Architect, The, in England,* —France; 
— Italy ; School of Architecture ; Societies of 
Architects. It may be noted here, however, 
that the art of free-hand drawing, in the 
sense of accurate delineation and of accurate 
setting down of visible forms, is not taught or 
insisted on wuth sufficient emphasis, even in the 
great Paris school, while it is still less a matter 
of careful consideration in the great majority of 
the architectural scliools existing. If, however, 
anything serious is to he gained by the study 
of the past, it can only be had by one who has 
the habit of continual drawing from the ancient 
buildings. If it were possible for every pr«actis- 
ing architect to spend some weeks of every 
year among the monuments of art which most 
interest him, and most closely appeal to his 
sense of what should be done in the present, his 
work would be kept from the otherwise almost 
inevitable lapse into commonplace, and his 
practice from becoming an inartistic professional 
service, giving to clients that which they asked 
for, but nothing further or more exalted than 
that. 

STUFF. Carpenters’ and plasterers’ materials 
taken in the mass ; thus clear stuff means 
boards free from such imperfections as knots, 
shakes, etc. ; inch stuff, boards of that thick- 
ness ; merchantable stuff, boards, and the like, 
inferior to clear stuff*, but still fit for use. 

STUNNING. A. The deep scoring of mar- 
ble surfaces, caused in cutting slabs by coarse 
particles of sand getting between the saw blade 
and the saw-kerf 

B, The injuring of the surface of stone by 
a bruise, which is often caused by careless cut- 
ting, especially in marble. 

STUPA. In Indian architecture, a building 
erected to contain a Chaitya (see Chaitya Cave), 
and usually of a towerlike form, with no more 
interior subdivisions than are sufficient to afford 
an adequate shrine ; depending entirely upon 
its exterior effect. (See India, Architecture of; 
Tope.) 

STURM, LEONHARD CHRISTOPE ; ar- 
chitect ; b. about 1669; d. 1719. 

A mathematician and architect who was pro- 
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fessor in tbe Eitter Academy at Woifen’buttel, 
and afterward at the UiiiFersity of Frankfort 
an der Oder, Germany. He was later made 
Oherbcmdirector in Schwerin, and was Bcmcli- 
rector in Braunschweig when he died. Sturm 
is best known by his many important works on 
civil and military architecture, published at 
Augsburg between 1714 and 1720. 

Fiissli, Kunstler-lexicon, 

STT ; STTB. A pen for hogs; applied 
only to small shelters of the kind, as on ordi- 
nary farms. 

StSTSHLE (I. ). Character ; the sum of many 
peculiarities, as when it is said that a certain 
building is in a spirited style. By extension, 
significance, individuality ; especially in a good 
sense and imputed as a merit, as in the expres- 
sion, Such a building has style.” 

STYLE (II.). A peculiar type of building, 
of ornament, or the like, and constituting a 
strongly marked and easily distinguished group 
or epoch in the history of art ; thus w^e say 
that in Europe the Romanesque style prevailed 
from the fall of the Western Empire until the 
rise of the Gothic style ; but we also say that 
during that Romanesque period such minor 
styles as the Latin style, the Rhenish or West 
German style, the Norman Romanesque style, 
more vigorous in England than even in the 
country of its origin, and the Tuscan round- 
arched style, as in the church of Samminiato al 
Monte, were all in existence successively, or at 
the same time. So it is an open question 
whether the Byzantine style is properly one 
form of the Romanesque style. Moreover, it 
is often said that there are but two styles of 
architecture, the Trabeated and the Arcuated 
(see those terms) ; but this is forcing the word 

style ” out of its usual meaning, and we should 
rather say there are but two principal Ways of 
Building. For a style to exist, there must be 
a recognized artistic treatment common to all 
the buildings of an epoch, or of a group, while 
those buildings have also their individual pecu- 
liarities. 

Going back now to the earliest buildings 
known to us, we find that the Egyptian style 
is characterized by an absolute rejection of 
arched forms for all ornamental and decorative 
building, although it appears that the arch was 
known ; by the absence of any visible roof ; by 
the character of great permanence, although 
this is not quite as essential to the style as has 
been often assumed, for many of the features 
of the work contradict it, as where columns 
have the lower part of the shaft rounded, thus 
standing upon a base much smaller than they 
might easily have received ; by a very free use of 
surface sculpture, usually in concavo-convex re- 
lief (see Relief) ; by a free use of polychromy 
applied to such reliefs, and also to flat surfaces, 
the latter taking the two shapes of purely dec- 
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orative effect, and of elaborate representative 
painting with landscapes, figures, legends, histo- 
ries of battle, of siege, and of ceremonies of 
peace. 

The Chaldean and the Assyrian styles (see 
Mesopotamia, Architecture of) are hard for us 
to realize perfectly. Until it is absolutely set- 
tled whether the palace halls were vaulted, or 
finished with flat roofs, and a modification of 
columnar architecture, we cannot be said to 
know what any of the styles of Mesopotamia 
and the neighbourhood really were. The Per- 
sian style of the early times is better under- 
stood (see Persian Architecture, Part I.). The 
numerous styles of India are to be discrim- 
inated one from another as Buddhist, Jaina, 
Hindu, and the like (see India, Architecture of) ; 
but there cannot be said to be an Indian style. 
On the other hand, the architecture of Japan 
is a national architecture, which has endured 
through many centuries, and in a single style ; 
for the unchanging life of a people without the 
invasion of foreign influence, and renewing their 
impressions at the same source where they re- 
ceived their original civilization, has allowed 
the beautiful post-and-beam architecture of the 
ninth century a.d. to continue down to the lat- 
ter half of the nineteenth century, when Euro- 
pean ideas invaded the land. (See Japan, 
Architecture of.) 

In Europe there have been the following im- 
portant styles : The classical Grecian is marked 
by an absence of arcuation as complete as that 
of the Egyptian ; by an extreme simplicity of 
structure ; % the absence of a general interest 
in large and monumental interiors — the one or 
two instances of such interiors, which we know 
something of, being local and caused by special 
conditions (see Greece ; Grecian Architecture ; 
Sicily ; Thersilium) ; by a use of highly real- 
ized and perfected sculpture of human subject, 
contrasting boldly with other sculpture of the 
most severe and conventional sort, with hardly 
any representative meaning ; and, finally, by a 
free use of polychromatic painting, applied not 
in the way of story and representation, but in 
the way of coloured adornment of the architec- 
ture. There was, of course, mural painting, 
but, so far as we are informed, it hardly told 
upon the architecture, except as certain interiors 
were especially arranged for the reception of 
such painting. An extreme solicitude about 
details, extending to the profiles of simple 
mouldings, and the almost invisible curves of 
the entasis, marks all the finer work. 

The Greco-Roman style is the style built up 
under the Roman Empire by the Italian struc- 
ture of arch and vault, especially when made 
of solid mortar masonry, invested with the 
Greek orders or modifications of them, these 
orders being used sometimes as a mere decora- 
tion, but sometimes for screens, colonnades, 
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porticoes, and the like, so that a large building 
might be partly arcuated and partly altogether 
columnar. In Syria, and to a large extent in 
northern Africa, the stone-built and stone- 
vaulted buildings, both of imperial civie pur- 
pose and of the early centuries of the Christian 
church, form a style by themselves, neither 
Greco-Roman on one side, nor Byzantine on the 
other, and as their interesting remains are more 
carefully studied, a name especially fitted to 
them will be brought into use. 

In the East, the Byzantine style succeeded 
the Roman Imperial way of building, and in 
the West, what we call the Latin style was in- 
troduced into Italy. (See Latin Architecture.) 
But the term Romanesque must of necessity be 
used to include the Latin (even if not the By- 
zantine) ; and must be held to describe all those 
buildings of as yet immature artistic quality 
wdiich were erected during seven centuries. In 
France, in the twelfth century, and at a still 
later time in Germany, a highly developed and 
richly ornamented style had taken shape, and 
this undoubtedly would have received a name 
separating it from the other Romanesque work, 
except for the sudden appearance of the Gothic 
system of vaulting with its necessary results, 
which grew out of this later Romanesque. 

The Gothic style is that of ribbed vaulting, 
with the pointed arch as an almost inevitable 
■ result, and with an elaborate system of decora- 
tion based partly upon the pointed arch, with 
its cusps and resulting tracery, and partly upon 
a very free study of leafage, with a constantly 
growing introduction of animal and human 
form. 

Romanesque and Gothic in all their forms 
and at all epochs, as well as the Byzantine of 
the Eastern Empire, with its resulting more re- 
cent styles ill Russia, Moldavia, and Armenia, 
are all arcuate styles of the most marked char- 
acter. Nothing in antiquity is so wholly de- 
pendent upon the arch, and its extension, the 
vault, as are the Byzantine buildings and those 
of the whole of Western Europe. In the East, 
brick and abundant mortar is more used ; in 
the West, atone from the nearest quarry, in 
relatively small pieces, cut with a constantly 
growing skill, and always with a great sense of 
the best method to follow for lightness and du- 
rability, is the one material used; except that 
timber, in the forest-covered regions, gives rise 
to a style of framed building obviously very 
different from the Gothic structure, vrhich is 
absolutely a masonry style, but partaking of its 
decoration and echoing its general forms. 

The most noticeable thing about architectural 
styles is the spontaneity of their growth, devel- 
oping from the obvious conditions of building, 
and also developing one out of another, accord- 
ing to what we now see to have been an inevi- 
table succession of processes and resulting forms. 
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There is, indeed, the self-conscious element in 
architectural "work, and a certain anioimt of 
deliberate imitation of previous styles, these 
recurring at intervals when a community is 
comparatively learned and literary, and begins 
to study and consider the works of other epochs. 
Thus, there can be no doubt that the forms of 
Roman Imperial architecture were modified by 
deliberate imitation of Greek art, and in like 
manner the domed buildings of vrestern France 
were imitated from the far distant Byzantine 
models, imitated in shape and design, if not in 
the system of building adopted. In general, 
however, the growth of important architectural 
styles is found to be as natural as that of a 
plant. When the classical Renaissance of the 
fifteenth century began in Italy, although the 
purpose of the first architectural artists was a 
return to Roman forms and Roman principles 
of design, they were by no means consistent in 
that resolve, or else there were but few of them 
who were so determined, while others adopted 
only a certain amount of anti-medimval feeling 
derived from a study of the Roman monuments, 
hut wholly without care for the Roman details. 
In this way a style took shape in Italy, which 
developed itself in as natural a growth, from 
1430 to 1500, as if it had not originated in a 
deliberate imitation of classical antiquity. This 
succession was stopped by the classical study, 
first of the Renaissance artists, and then of the 
later men ; and it is for this reason that the 
Italian writers, and we, following them, stop 
the Italian Renaissance with the beginning 
of the cinque cento, and speak of ail the work of 
the sixteenth century, the seventeenth century, 
and even a later epoch, together as of the 
Classicismo, or of the Decadenza (see these 
terms). At almost the same time, however, 
that the Italian Renaissance stopped, the French 
Renaissance, the German Renaissance, and the 
Flemish Renaissance took their rise, beginning 
about eighty-five years after the first appear- 
ance of the classical Renaissance in Italy; and 
each of these styles began its own evolution 
much as had been the case under the Italian 
Renaissance, each retaining much of the spirit 
of medimvai work while abandoning its forms. 
Here, again, in the North, the growth of style 
was interfered with by deliberately renewed 
study of Roman Imperial building ; and there 
was also a deliberate imitation of Italy. At 
this period, intercourse between the nations of 
Europe was freer than it had been, and it was 
possible for learned men and artists to visit Italy, 
and remain there in safety and comfort, pur- 
suing their studies. The result is seen in the 
fact that soon after the beginning of the seven- 
teenth century, the architecture of Western 
Europe is more alike in all the different nations 
than it had been at any previous time. There 
are often found existing, side by side, a formal 
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classical style, eocoiiraged by the nobles of the 
court, and a simpler vStyie existing in the coun- 
try; but it is the stately niaiiner of building 
based upon that of Italy which generally pre- 
vails. So that, although we are now consider- 
ing the epoch recognized as studious, schol- 
arly, self-conscious, deliberate, rather than spon- 
taneous, we have yet a consistent and uniform 
growth from the seveiiteenth and eighteenth cen- 
turies as obvious as that in the Gothic style itself. 

The feeling of students of the second half of 
the niiicteeiitb century has been generally hos- 
«tile to these later neoclassic styles, as being 
founded U})on bad taste, without harmony or 
charm, but this feeling is gradually giving "way 
to a perception of the greater relative value of 
these late styles, and especially of tlieir inevita- 
bleiiess, coming as they do fi’om the efforts of 
men determined to be classical, and yet seeking 
something fresh and original, at least in detail. 

(See Byzantine Architecture ; Cinque Cento ; 
Ciassicismo ; Decadenza ; Dra vidian Architec- 
ture ; Ch^ecian Architecture ; Greco-Roman ; 
Henri Deux ; Henri Qnatre ; Latin Architec- 
ture ; Louis Qimtorze ; Louis Quinze ; Louis 
Seize ; Louis Treize ; Pig Tail and Periwig ; 
Qnattro Cento ; Renaissance ; Rococo ; Roman- 
esque; Roman Imperial; Sei Cento; Style 
Em|)ire ; Tre Cento ; Zopf ; also geographical 
terms.) — R. S. 

STYLE EMPIRE. In French, and always 
pronounced as in French, the style of the 
Hupoleonic empire ; an elaboration of the 
style of the later part of the reign of Louis 
XVI. in which the severe and classically in- 
spired design of about 1780 is overlaid by 
rather incongruous ornameutation, and loses 
miif'h of its charm. This style hatl, however, 
so brief a reign, that it is impossible to judge 
of whaf its development might have been. It 
is the last of the naturally developed styles of 
Western Europe, and has been succeeded by the 
chaos of modern times. 

STYLOBATE, In Greek architecture, that 
part of tiie Stereobate upon which the peristyle 
stands; by extension, any continuous base, 
plinth, or pedestal, upon which a row of col- 
umns are set. 

SXJABIAR ARCHITECTURE. That car- 
ried on or inspired by the house of Suabia, es- 
pecially in other lands than in the German 
kingdom (Holy Roman Empire) immediately 
under its control. Thus, the Siiabian architec- 
ture of southern Italy is a style of recognized 
peculiarities, but the architecture of the Siia- 
bian emperors in Germany, in the twelfth and 
tliirteenth centuries, is hardly to be distin- 
guished from the general current of mediaeval 
architecture in that country. 

SUARDI BARTOLOMMEO (BRAMAN 
TESrO) ; Milanese painter and architect; K 
about 1455 ; d. after 1536. 






[ He was practising painting in Milan w'lieii 
Bramante came there about 1472 (see Era- 
maiite), and seems to have become his pupil 
and assistant. Sept. 28, 1513, he was in Mi- 
lan, and made a contract for pictures with the 
monks of the Oertosa of Chiaravalle, in wdiicli 
he is mentioned as domino Bantliolonieo dicto 
Bramamtino de SiicmlisJiU^ A vol- 

ume of drawings in the Bibliotheca Ambrosiana 
at Milan is ascribed to him, and has been pub- 
lished in facsimile by Giuseppe Mongeri: Le 
Bovin e dl Roma al pri ncipio del Secolo X FT., 
Studi del Bramantino (Milan, 1880). 

Giuseppe Mongeri, II Bramantino, in his edi- 
tion of Bovine dl Bomci, Milan, 1880 ; Seidlitz, 
Bramante in 3Ialland; Crowe and Cavalcaselle, 
Ilistonj of Painting in Xyrth Italy, 

SUBSELLIUM. Same as Miserere. 

SUBSTRUCTION; SUBSTRUCTURE. A 
mass of building below and supporting another; 
especially referring to foundations, and plainer 
and heavier work, such as the retaining walls. 
of a platform and tlie like. 

SUBSURFACE IRRIGATION. A sys- 
tem of sew’age disjiosal adapted for isolated 
country houses and institutions not within reach 
of sew^ers, in which the sewage is distributed ‘ • 
under the top soil by means of a fiusli tank and 
tile or absorption drains. (See Drainage ; Irri- 
gation.) — W. P. G. 

SUBWAY. An accessible underground 
passage, especially in cities, for street cars and 
other public conveyances, to relieve congestion 
of surface traffic in the street above, also to 
contain gas and water mains, telegraph wires, 
etc. 

SUDATIO. An apartment in the Roman 
bath or gymnasium between the laconicum, 
sudatorium, or stove, and the caldarium or 
warm bath, where athletes retired to remove 
the sweat from their bodies. 

SUDATORY. A chamber used for the 
sw’eat bath. (For the structure built by the 
American Indians, see Sweat Lodge under 
Lodge.) --F. S. D. 

SUGER (SUGGER); abbot and builder. 

Siiger, abbot of S. Denis, near Paris, rebuilt 
the church of his abbey about 1137-1140. 
This contains much of the earliest existing 
proto-Gothic work in France. Suger wnis also 
minister to Charles VI. of France. 

Bauchal, Bictionnaire ; Moore, Gothic ArcMtec- 
.. ture, . ' ■ 

SUITE. A. succession of connected rooms, 
pnerally on one floor. The term carries with 
it the double meaning of a common purpose 
being served by these rooms, and of their form- 
ing a sort of continuous gallery by opening into 
one another freely. 

Bn Suite. In French, forming a series ; in 
English, especially said of moms opening into 
one another with doors carefully placed opposite 
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one anotlier, (See Eii Axe ; En Enfilade, under 
the principal terms.) 

SUMMER (L). A principal beam ; the first 
or principal member in a piece of framing, as 
a floor. The term “girder is now used for such 
primary pieces, especially in the United States ; 
but in old English practice the girder was a 
secondary piece which rested upon or w’as more 
commonly framed into the summer. Spelled 
also Somer. (See Breast Summer.) 

SUMMER (II.). (Probably the French som- 
mier.) A stone forming the top of a pier, or 
of that part of a wall at the jamb of an open- 
ing which supports a lintel, arch, or corbel 
Called also summer stone. Where the barge 
stones of a gable start from the summer it is 
sometimes called Skew Table. 

SUMMERHOUSE. An open ornamental 
paYilion in a park or garden for out-of-door rest 
or retirement. (See Casino, A; Kiosk; Pa- 
vilion, B.) 

SUMMER TREE. Same as summer, espe- 
cially in the sense of a wooden lintel over an 
aperture; also called Breast Summer, Bres- 
siirnmer, Dormant Ti'ee. 

SUNDIAIi. A device for indicating the 
time of day by means of the sluidow cast by 
the sloping edge of a projecting point, or gm- 
mon, set in a surface upon 'which the hours of 
the day are set forth on points radiating from 
the gnomon. It is sometimes in the form of a 
table in a garden, and sometimes it is placed 
conspicuously as an ornament on a wall or 
gable. 

SUNK. Having the surface lowered or cut 
away, as a panel in sense A. A sunk square 
is usually an ornamental feature (see Caisson, 
II. ; Lacunar). Sunk work is usually deco- 
ration in relief upon a sunken panel, but may be 
incised or impressed. 

Double Sunk. Recessed or lowered in two 
degrees or steps, as when a panel is sunk below 
the surface of a larger panel 

SUNLIGHT BURNER. In artificial light- 
iiig by gas or electricity, the concentration of 
many lights or burners around a powerful cir- 
cular reflector placed in or against the ceiling, 
often in connection with a ventilator, and covered 
by an inverted half globe of glass. (Called 
also Sunburner.) 

SUN POLE. A sacred pole made from the 
“ mystery tree ” with much ceremony, for use 
in the “ mystery lodge during the sun dance of 
the Sioux Indians. The devotees are attached 
to the sun pole by thongs fastened to skewers 
which are passed through their flesh. 

---F. S. D. 

SUN PRINT. In photography, a print 
made by some chemical process and by a direct 
exposure of a chemically prepared surface to 
the light ; especially a reproduction of a me- 
chanical drawing in the work of architects and 
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engineers. Cyanotypes or “ blue prints ” are 
the most coinmoii, bufc there is also a process 
which gives blue lines on -white ground, and 
those which give black or brown lines on a white 
or light gray gTound. 

SUN ROOM. An exposed room or gallery 
enclosed toward the sun by a glass partition or 
continuous wflndow, generally for the use of 
invalids in a hospital; sometimes called Solar 
and sun bath. 

SUOVETAURILIA. In Roman antiquity, 
a sacrifice consisting of a swine, a sheep, and a 
bull ; the word being compouiicled of the Latin 
names of the three beasts. Hence, in modern 
archaeology, a representation, as in relief sculp- 
ture, of the three creatures together. 

SUPERCAPITAL. (Called also Impost.) 
A piece of stone above the capital proper of a 
column, perhaps recalling the ancient use of the 
entablature, as in Roman Imperial practice, even 
above isolated columns ; perhaps intended rather 
as a constructional device to enable the capital 
to receive a still larger superimposed mass. 
The use of supercapitals is characteristic of 
Byzantine art and all its imitations. 

SUPERCILIUM. In Roman architecture, 
the fillet above the Cymatiiiin, forming the top- 
most member of the cornice. Also, sometimes, 
referring to the fillets above and below the 
Scotia of an attic base. 

SUPERCOLUMNIATION. Superimposi- 
tion in columnar architecture, with special 
reference to the disposition of the orders. The 
more elaborate orders are at the top ; but where 
there are four or five stories the Composite 
in some form is commonly placed above the 
Corinthian. (See Superimposition.) 

SUPERIMPOSITION. In building, the 
placing of solids, as piers or pillars, in cer- 
tain relations to one another vertically. Thus, 
the main constructional uprights of a Gothic 
building were continued through from foundation 
to spring of vault, and that because of the 
necessity of securing the most perfect verticality 
or continuity in supports, which were by the 
very nature of the structure light and slender 
in comparison -with the work they had to do. 
On the other hand, many buildings in which 
the strength of the structure is sufficient are 
naturally arranged on a different plan. The 
fenestration of the front having two or three 
large openings below and peidiaps twice as many 
in each story above, is often more effective if 
the openings, whether arched or closed with 
lintels, are arranged without reference to the 
axes of the openings and solids below; and 
this in many difierent styles of architecture. 

Artistically, the propriety of such arrange- 
ments depends entirely upon the style employed, 
and the effect proposed, and the general harmony 
and charm of proportion which the designer 
finds within his reach. Constructionally, it is 
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entirely a iiiatter of the strength and perfect- 
ness of the work. ^ — R. S. 

■ SUPBRmTBNDENCE. The act or process 
of exaniining the materials and watching the 
work of a building ; especially such services 
when rendered by the architect or his repre- 
sentative. x4lS nearly all building is now done 
by contract, it is as carrying out of a part of 
the contract that superintendence demands 
special notice. 

In contract work, the architect, acting as 
superintendent, has large powers given him by 
the terms of the contract. His remuneration 
for the work involved in superintending is 
usually one and one-half per cent, or three-tenths 
of the whole Commission. (See that term ; 
also Superintendent ; Surveyor.) 

The person who watches a piece of day’s 
work or piece work is not conducting super- 
intendence in the above sense. Thus, if, in 
his absence, a pier or arch is built not in accord- 
ance with drawings furnished, the expense of 
taking down and rebuilding, in most cases, will 
Ml upon the employer ■ — tlie owner of the 
building. On the other hand, in superintend- 
ence properly so-called in contract work) 
the architect coming to the building has the 
power to order such errors repaired at tlie 
builder’s expense. On this account a day’s 
work job will be watched hour by hour by some 
competent person, while the contract work need 
not be visited more than perhaps once a week ; 
and the last-named kind of supervision is super- 
intendence in the technical sense. 

Several attempts have been made to introduce 
distinctive terms for the two kinds of care and 
watching described above, but none has been 
accepted as yet (see Supervision), It will be 
found necessary to agree upon such definite 
words or phrases, because there is a certain 
tendency towards day’s work in the most im- 
portant buildings. When a very costly struc- 
ture is to be hurried to completion, as when 
a steel-cage building is to be finished in ten 
months, contract work is found hardly available. 

StrPBRIHTENDBNT. The person who 
examines officially, as required by the contract 
or agreement, the work and materials of a 
building. This is usually the architect or his 
representative. (See Superintendence.) 

The requirements of the superintendent are 
extremely numerous and varied. His personal 
characteristics are of much importance, and his 
usefulness increases in proportion to his power 
of controlling men. Unfailing good temper, 
combined with firmness, based upon an accurate 
knowledge of the subject at hand and wide ex- 
perience, are qualities that make the ideal 
superintendent. He must keep himself per- 
fectly familiar with the plans and specifications 
of the building under his charge by frequently 
comparing the work in progress with the draw- 
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ings, and he must constantly check all, measure- 
ments to avoid errors. He. must carefully note 
the adjoining buildings and their condition, also 
the grades, levels, sewers, and water courses. 
After the excavation is finished, he should 
examine minutely all the ground before any 
foundations are laid, as unexpected qualities of 
the soil require special provision in the fbuiida- 
tions. ■ Many problems present themselves in 
this conneetion, and additional spread of concrete 
or stone footings may be needed ; and the dis- 
covery of quicksand, springs, ^ or water courses 
will necessitate arching, piling, or grillage. 
Where buildings come in contact with each 
other, as they do in overcrowded cities, ques- 
tions of party walls, neighbours’ rights or en- 
croachments, errors in surveyors’ measurements, 
etc., must be considered, and conditions arise 
not to be reasonably expected, and which 
severely tax the ingenuity of the superintend- 
ent. 

The various materials used must be carefully 
examined as they are delivered, and their quality 
and condition scriitinized. The sand must be 
clean and sharp, the broken stone also clean 
and of proper size, the cement of the brand 
specified and unspoiled by air or water. The 
bricks must be of good form, well baked, and 
hard enough to ring when sharply struck to- 
gether. Terra cotta should be hard burnt, 
straight, and not warped or discoloured. Tlie 
composition of the mortar, concrete, and plaster 
is of much importance, and the proportion 
of the ingredients and manner of mixing 
must be exactly as specified. The mixing must 
always be done in a trough, never on the bare 
ground. Ho plastering should be done and no 
masonry laid when the temperature is below 
freezing point, and in winter all walls should be 
protected at night during construction. 

The tooling of stonework must be according 
to specifications and the arrises true and straight, 
and all stone free from oil or iron stains, sand 
holes, and quarry marks. 

Iron castings must be of Ml thickness, 
and all columns should be bored as a test. 
Columns should have level beds, and bearings 
of beams must be as specified and always on 
iron plates or capstones. Tie-rods for arches, 
anchors, and shutter eyes must be built in the 
masonry as required. All iron must be delivered 
at the building, and inspected before being 
painted. Loose rivets must not be permitted, 
and all connections must be carefully made. 

There must be no large or loose knots in the 
lumber. Framing must be compared continually 
with the ground plans. All headers over 4 
feet in length should be hung in bridle irons. 
Woodwork for interiors, trims, etc. (see Inside 
Finish, under Finish), must be painted on the 
back. Cutters and roofs should be tested by 
water to ascertain their pitch. Tin flashing 
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must be painted on both sides. All woodwork 
not to be varnished should be primed or have a 
coat of oil as soon as it is delivered at the 
building. It is important to insist on sufficient 
nailing for cross-bridging and for clapboards and 
'.shingles.' 

Gas pipes must grade to the rising lines, and 
must be tested without the use of water, which 
rusts the joints. Drain pipes in cellar must 
have proper fall and the main trap be accessible. 
AH the plumbing fixtures must be trapped and 
vent pipes run to roof. The hot and cold 
water siippiy pipes must be separated or be 
covered with non-conducting material. Steam 
pipes must have proper fall, and metal shields 
not omitted where they pass through floors or 
partitions. 

These items, selected at random from the 
great mass of instructions necessary for the 
various contractors, will serve to indicate a few 
of' the innumerable considerations that demand 
the attention of the superintendent, and the 
nature of his services. (For more detailed in- 
formation, see Iron Construction; Masonry; 
Wood, Construction in.) 

The materials that enter into the construc- 
tion of a building are so varied, and the 
branches of work so diverse, that it is difficult 
to insist upon a uniform standard of excellence, 
but this must be the superintendents en- 
deavour, and his duty is to supplement and 
interpret the specifications. He must also 
strive to make the work of these different 
trades harmonize with each other, and fore- 
sight and watchfulness will prevent many 
future annoyances. He must see that open- 
ings in the walls for pipes and sewers are not 
forgotten, and that chases and recesses, which 
even if shown on the plans are often overlooked, 
are provided for plumbing and steam pipes and 
heating flues. Framing in floors for plumbing 
fixtures, and spaces in partitions for ventilation 
flues and hot air ducts, accommodation for 
electric and mechanical appliances, require pro- 
vision made for them long before their special 
work is to be performed. 

The position of gas and electric outlets, and 
the location of radiators, registers, bells, and 
speaking tubes, must be verified, and similar 
matters which seem of lesser importance re- 
quire careful attention. The success of a 
building depends largely upon the care with 
which these details are arranged. 

Workmen must be prevented from recklessly 
cutting wooden beams and masonry, and from 
injuring each other work. As a rule, me- 
chanics employed in a building exhibit no 
interest whatever in anything beyond their 
immediate tasks, the general result being a 
matter of no moment to them. It is even 
difficult to induce them to protect properly 
their own work from injury by taking the most 
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obvious and simple precautions against acci- 
dental defacement. 

The rubbish that accumulates in a building 
and all rejected material should be properly 
removed to prevent finished work being dam- 
aged, and to reduce the risk of fire. 

Constant tests of materials are advisable, and 
the knowledge that these tests will be made do 
much to induce the builder to maintain a high 
standard of excellence. 

It would seem that plans and specifications 
made by a competent architect would ordinarily 
be correct, and the superintendent’s duty would 
be limited to interpreting them and insisting 
upon their faithful performance; but errors 
will creep in, and unexpected emergencies arise 
which must be met and promptly decided. 
There are many points which are perforce left 
unstudied in the plans for a complicated build- 
ing, and these must be determined on the spot. 
This is especially apt to be true where buildings 
are altered or additions are made to them, when 
the most careful written specifications will fail 
to cover all the work required. It is, in fact, 
impossible to specify exactly in these cases, as 
so much depends upon , conditions not known 
until the building operations are actually in 
progress ; and faulty construction which must be 
remedied, weak spots in walls, defective fram- 
ing, and other unwelcome discoveries only come 
to light after the work has reached a certain 
stage. 

Delinquencies of contractors and the failure 
of supplies, which necessitate the adoption of 
other materials, and even the deterioration of 
well-known materials, are matters that require 
immediate adjustment. The failure of con- 
tractors to provide the work and materials 
demanded by the specifications is the principal 
difficulty that the superintendent is obliged to 
meet, but when this neglect is wilful he has no 
option but to enforce the stipulations of the 
contract as far as lies in his power. The possi- 
bility of delay often forces the superintendent 
to accept an inferior material or a poorer 
method of construction. The speed with wffiich 
a building can be erected is now nearly always 
an important factor, and demands for con- 
cessions or changes in the method of carrying 
on the work are most frequently based on the 
plea of delay. These demands must be care- 
fully weighed, and it is often the wisest course 
to permit modifications in the construction: 
the superintendent, therefore, must have a cer- 
tain discretion allowed him. Where there is 
telephonic communication difficult questions 
may be referred back to the architect’s office 
for settlement, but emergencies arise where 
this is not possible, and a decision must be 
made on the spot to avoid delay. 

It must alw^ays be borne in mind that no 
amount of superintendence will insure good 
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work from a poor builder. If a builder is not 
equipped for good work and in tlie habit of 
constructing first-class buildings, mere desire on 
his part is not sufficient, and neither persuasion, 
threats, nor promises will make him raise bis 
standard. This is generally understood where 
the element of art is involved, and no one sup- 
poses that entreaties or advice will make a poor 
carver, modeller, or decorator produce artistic 
results. The same is true of masonry, car- 
pentry, and of all mechanical work. The 
superintendent may reject bad workmanship, 
and repeatedly refuse to accept it; but he is 
powerless to compel the contractor to furnish 
the quality desired if he is unfamiliar with it 
and unwilling to furnish it. 

A merely careless builder, or one whose busi- 
ness is not well organized, may to a certain 
extent be kept up to a fair standard by faith- 
ful superintendence ; but watching a dishonest 
or incompetent contractor is a fruitless task, 
and for the former, nothing short of a complete 
detective system will insure even an approxi- 
mate adherence to the plans and specifications. 

The superintendence given by architects or 
their representatives to the buildings in their 
charge should not be understood to mean con- 
stant supervision. This can only be obtained 
by the employment of a clerk of the works, 
who will be in attendance at the building at 
all times. Accordingly, it is important for the 
superintendent to time his visits so that they 
will be of the greatest value. 

— Arnold W. Brunner. 

STTPBRSTRTJCTTJRB. A structure raised 
upon another structure, as a building upon a 
foundation, basement, or substructure. 

SUPBRVISION. Same as Superintendence. 
The schedule of charges of the American Insti- 
tute of Architects, 1901, contains the following 
clause, “ The supervision or superintendence of 
an architect (as distinguished from the con- 
tinuous personal superintendence which may be 
secured by the employment of a clerk of the 
works) means,’’ etc. 

SUPPLT TANK. (See Supply Cistern, 
under Cistern.) 

SURBASE. The moulding or group of 
mouldings forming the crowning member of a 
basement story, a plinth, dado, base course, or 
the like. 

SURVEY. A plan, map, or plotting, made 
from measurements and angles taken, and lines 
run, as described under Surveying; also the 
whole operation of surveying a piece of ground 
or the like, and recording the results in such a 
map. 

SURVEYING. That branch of engineering 
which has for its object the location and meas- 
urement of the lines surrounding any portion of 
the earth’s surface, and from which the area of 
any such portion can be determined, and sub- 
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sequently plotted in the form of a map; also, 
more particularly, the locating of points on the 
earth’s surface relatively to one another. 

Broadly, the measurements of surveying con- 
sist in determining the horizontal angle included 
bet%veen any two intersecting courses, and in 
measuring the lengths of these courses, — a 
course being a line as “ mn ” (determined or 
laid out). By continuing in this way along the 
entire perimeter of any piece of ground, how- 
ever irregular in shape it be, sufficient data may 
be obtained for the computation of the area of 
this piece of ground. Also from these data, 
obtained in the field, the survey can be accu- 
rately plotted on paper, to any convenient 
scale, the horizontal angles being laid off‘ with 
the aid of a protractor. However, in case 
greater accuracy is desired, the different corners 
of the survey may be referred, by means of 
rectangular coordinates, to a common point of 
origin, — the horizontal angles and the lengths 
of courses being necessary in the computation 
of these coordinates. 

In most cases it is also necessary to deter- 
mine the true bearings of each and every course, 
as distinguished from the magnetic bearings, in 
order that the survey shall be completely lo- 
cated. If the true bearing of any one course 
is known, the bearings of the other courses can 
easily be calculated with the aid of the hori- 
zontal angles already determined ; but when 
this is not the case, and when reference to prior 
surveys is not possible, it will be necessary to 
establish a line of true Meridian, and to deter- 
mine the angle which some one course makes 
with this line. When, however, a surveyor’s 
compass is employed, the magnetic bearings of 
the different courses are read direct, and from 
them, the variation between the magnetic and 
true meridians being known or determined, the 
true bearings may be computed with only a 
small remaining error of angle. This correc- 
tion does not, however, include errors of angle 
due to local magnetic atti'action, such as is 
found in ferruginous districts. 

The foregoing is an outlined description of 
the art of surveying ; in addition, however, 
there is much important detail, some of which 
will be mentioned in connection with the de- 
scription of instruments included below. 

The engineer's transit is the instrument 
now commonly used for the measurement of 
angles in the best engineering practice in the 
United States ; it appears to be the same in- 
strument as the transit theodolite in G-reat 
Britain. It is the most important of surveying 
instruments, and the one by which the most 
accurate work can be done. For these reasons 
the transit is the instrument best adapted for 
those surveys necessary to the architect or the 
builder. In the surveying of city or town lots, 
and especially in those cities in which real 
C8G 



, , .SUBVEYING- 

estate has a high market value, the very great- 
est accuracy is rec|uired, as a conflict or error in 
the lines bounding adjoining properties might 
be the source of considerable litigation and 
heavy damages. Also in the laying out of 
foundation lines, or the setting out of indiyidual 
piers, great care is necessary that these shall he 
accurately iocatc^d, . ■ 

The engineer’s transit consists of a telescope 
inoimted upon a horizontal axis supported by 
two vertical standards which are, in turn, car- 
ried by the upper of two horizontal circular 
plates. This, called the vernier plate, also car- 
ries a compass box, two verniers, and two spirit 
levels. Immediately below and completely con- 
cealed by the vernier plate, except for openings 
at the verniers, is a second plate called the 
horizontal limb, whose circumference is divided 
into degrees of the circle and subdivisions. 
These two plates are arranged so that they will 
rotate about the vertical axis of the instrument 
independently of one another. Tims, hy clamp- 
ing the lower plate to the vertical axis, and by 
directing the telescope in two successive and 
diflerent directions, the vernier plate will have 
passed through an angle whose magnitude may 
be measured upon the lower plate. 

Below these horizontal plates and detachable 
from them, there is still another horizontal 
plate to which are connected four levelling 
screws resting upon a levelling plate. By 
means of the levelling plate and screws the 
instrument can be made truly horizontal, as 
shown by the spirit levels attached to the ver- 
nier plate. 

A vertical circle graduated in degrees is 
attached to the horizontal axis of the instru- 
ment, and this axis with its telescope being free 
to revolve, angles of inclination can be read by 
means of a vernier fixed to one of the stand- 
ards. 

Enclosed in the barrel of the telescope two 
cross hairs at right angles to each other enable 
an object to be accurately bisected. Attached 
to the telescope there is a spirit level or long 
bubble,” in order that the telescope may be 
made truly horizontal. 

The transit is placed usually upon a tripod, 
and by means of a plummet or plumb bob, sus- 
pended from the centre of the instrument, the 
transit may be centred upon any desired point. 

The surveyor's compass may be used when i 
no great amount of accuracy in the survey is 
required. It has two open sights through wdiich 
any distant object can be seen, and, when seen, 
the magnetic bearing of the curve between the 
distant object and the point of sight will be 
indicated upon a graduated dial by the point of 
the compass needle. A circwnferentor'^ diflfers 

i The term ‘‘ circumferentor ” is applied sometimes 
to the “ perambulator ” or wheel measurer, in which 
a wheel is simply run alon^ a road, recording its revo- 
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from the compass only in that the compass box 
is free to rotate iipoii the brass plate carrying 
the sights. In this way, by means of an 
attached vernier, the measurement of horizontal 
angles is possible independently of the needle ; 
that is to say, the needle is held stationary or 
fixed. The circumferentor also often carries an 
attachment by which angles of inclination may 
be determined. 

Both the surveyor’s compass and the cir- 
cumferentor are levelled, and shown to be level, 
in a manner similar to that of the transit. 
Also, as in the case of the transit, these in- 
struments are generally mounted upon tripods, 
a so-called Jacobis staff being, however, occa- 
sionally employed. This is simply a single 
staff, pointed at the lower end, and to the top 
of which the compass or circumferentor may 
be attached. 

The demieirele is for measuring and indicat- 
ing angles, and is not unlike an ordinary pro- 
tractor, writh a revolving bar mounted on a 
pivot at the centre of the circle, and a compass 
set firmly in the plane of the graduated arc. 
It may have a telescope in place of, or attached 
to, the revolving bar. It may be levelled 
approximately by being laid or set on the plane 
table, and is used only as a rough substitute 
for the theodolite or transit. 

The only other angle-measuring instrument 
that needs mention is the su7*veyor\s cross. 
Very simple in construction, it comprises two 
horizontal bars at right angles to each other, 
each bar supporting an open sight at either 
end. Obviously, the use of this instrument is 
limited to the laying out of right angles; it is 
now rarely seen. 

There are two methods, other than that of tri- 
angulation, commonly employed in the meas- 
urement of lengths or distances. 

By the first method the distance between any 
two points is determined by stretching a chain 
or tape of knowm length between these points. 
The telescope of the transit, or of other instru- 
ments, equipped with stadia or micrometer 
wires, is the means by which distances can be 
measured under the second method. 

Gunter^s chain, for so long in universal use, 
has a length of 66 feet, divided into 100 links 
of 7.92 inches, every tenth link having some 
distinguishing mark. Steel pins are employed 
for marking the end of chain lengths where the 
distance to be measured is greater than 66 feet. 
This chain has, to a large extent, been replaced 
by the engineer’s chain of 100 feet in length, 
divided into links of 1 foot. 

The tape is a very thin steel ribbon, usually 
from to I inches in width, and ranging be- 
tween 100 to 500 feet in length, subdivisions 
being designated by some convenient mark. 

Ititions by means of a cyclometer, and so furnishing 
a rough m-easurement of distances. 
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The result obtained by measuring distances 
with the tape is the most exact of all methods 
now commonly in use. 

In measuring distance by telescope, two hori- 
zontal or stadia wires, one above and one below 
the horizontal cross hair alluded to in the de- 
scription of the transit, are placed at such a 
distance apart that when sighting at a vertical 
rod 100 feet away the wires will include 1 foot 
(or some other convenient constant) of vertical 
height of rod, and will include proportional 
spaces for other distances. 

In the operation of surveying, and in the sub- 
sequent mapping, that part of the earth's sur- 
face upon which the operations are conducted 
is considered to be a horizontal plane, correc- 
tion for the curvature of the earth being neg- 
lected in the case of small surveys. For this 
reason it is necessary to reduce inclined meas- 
urements to horizontal lines. When the in- 
clined distance and the angle of inclination, 
determined by the vertical circle of the transit 
between any two points, are known, this cor- 
rection can readily be made. If the inclined 
distance and the difference in elevation between 
the two points are known, this will answer the 
same purpose. 

To insure greater accuracy in taping or chain- 
ing, corrections also for temperature and for the 
catenary curve, due to imperfect stretching, must 
be made. 

The art of Levelling is also to be included 
under the general head surveying. It consists 
in determining the difference in elevation between 
any two points, or in determining the elevation 
of one or more points above or below a datum 
line or bench mark, the level of which may be 
assumed, if not known. In extensive surveys 
the datum line is assumed, whenever possible, 
to be the level of mean high tide. The opera- 
tion of levelling may be conducted by means of 
instruments especially devised for this purpose, 
or hy the use of the transit. If the latter is 
employed, the angle of inclination and the in- 
clined distance between any two points are de- 
termined, and from them the height of one point 
above the other is calculated. 

Of the instruments in use for levelling, the 
only two that need mention here are the Y level 
and the hand level. 

The Y level has two standards, or Y's (from 
which tlie instrument derives its name), at- 
tached to either end of a levelling bar, itself 
connected by a spindle and socket joint to the 
levelling plates and screws below it. The lev- 
elling arrangement is in all respects similar to 
that of the transit. The Y's support a tele- 
scope, and by means of clamps hold it rigidly 
in a position parallel to the levelling bar. Sus- 
pended below the telescope there is a spirit 
level, or long bubble. This bubble will show 
whether or not the telescope and levelling bar 
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have been made truly horizontal by means of 
the levelling screws. As in . the case of the 
transit, the telescope of the level is supplied 
with cross hairs, and also, as with the transit, 
the level is supported by a tripod. 

The principle of levelling with this instru- 
ment consists simply in the prolonging' of a 
known horizontal line, and in measuring the 
height of this imaginary line above any two 
points, and from which the difference in ele- 
vation, if any, between these points can be 
easily determined. To insure accuracy in read- 
ing heights a levelling rod has been devised. 
It consists of a wooden rod, one side of wdiich 
is graduated into feet, which are in turn sub- 
divided into tenths and hundredths of a foot. 
A circular target divided horizontally and ver- 
tically into quadrants alternating red and white 
in colour is free to slide upon the rod, and by 
means of these quadrants the points at which a 
given horizontal line intersects the rod can be 
determined. An opening in the target, to the 
edge of which a vernier is attaclied, allows the 
graduations to he read to a thousandth of a 
foot. In general, the levelling rod is constructed 
of two ititersliding pieces, in order that it may 
be conveniently lengthened. 

The hand levels as its name denotes, is a 
telescope wdiich, by holding in the hand and 
sighting through it, the height of the eye above 
any point can be found. The barrel of the tele- 
scope is divided in such a way that any object 
may be freely seen through one side, whereas 
on the other side the reflection, by mirror, of 
cross hairs and the bubble of a spirit level are 
brought to view. When the horizontal cross 
hair is shown to bisect the bubble, the level is 
horizontal. The method of levelling with the 
hand level is in all respects the same as with 
the Y level, but the same amount of accuracy 
cannot be expected. — -I). N. B. S. 

Note. — For assistance in the preparation of 
this article the writer is indebted to Mr. Edward 
B. Sturgis. 

'• , ■■ SURVEYOR. .^1. ' One ' who ' makes sur- 
veys, as of laud. (See Surveying.) 

B, One who examines anything to ascertain 
its quality or condition — or, more teclmically, 
in connection with architectural practice, one 
who estimates or examines, measures, and tests 
the extent and condition of lands and buildings 
and their accessories, and the materials and 
tvork expended upon them, or to be so ex- 
pended. 

This word has, in the specialization pro- 
voked by modern industrialism, still retained 
many of its old wdde meanings and general 
uses, and consequent indefiniteness. Hence 
the necessity for the explanatory prefix which 
frequently accompanies it. Land Suiweyor, 
City Surveyor, and Quantity Surveyor are 
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modern forms, in use in the practice of and 
preparation for building. 

Until recentiy the designation surveyor ” was 
borne by an individual who performed many or 
all functions implied by it. But now the ten- 
dency is to break up and divide such labours 
into various groups ; and further, in America, 
the weaker influence of tradition in such profes- 
sions has encouraged other new lines of devel- 
opment. 

Much of the work formerly done by survey- 
ors is in modern practice allotted to civil 
engineers, and many functions of wdiich a 
‘‘surveyor” was the depositary before the 
study and practice of art became systema- 
tized have naturally come to be considered as 
belonging to the architectural profession. It 
is recorded that Inigo Jones was appointed 
and paid as “surveyor” of his Majesty’s 
works. Now he would be designated “ archi- 
tect,” or “ architect and surveyor,” since that 
conjunction of terms is still quite usual. 

In the United States the occupation of sur- 
veyor has been entirely separated from that of 
architect, and further clearly differentiated 
into special kinds of surveying. In connection 
with architecture and real estate, the old gen- 
eral title, “surveyor,” wasunderstoodto mean one 
competent to measure and map existing build- 
ings and lands, and to compare same with title 
deeds ; and to estimate and supervise repairs 
required by covenants and titles upon their 
commencement and expiration, and to make 
valuations and appraisements of all such things. 
The great frequency in English real estate cus- 
tom of holdings by lease and other transitory 
title makes this a very important profession 
in that country and its dependencies, while 
in the United States it is little known. In 
America, even in places where leaseholds 
prevail, they do not much modify the usual 
custom, under which the real estate agent and 
the experienced builder, oftener than the sur- 
veyor, negotiate such matters as the repair 
and restoration of buildings for delivery to the 
landlord, which in former times would have 
been scheduled under the special term of a 
Survey of Dilapidations. An architect is occa- 
sionally called upon to perform duties properly 
those of a surveyor, and in England one who 
does such work frequently will call himself 
“ Architect and Surveyor.” 

The professional work most likely to arise 
in this way is the examination of existing 
buildings to determine their safety, or strength, 
or value, or the consideration of their possible 
improvement. Also,, in case of damages by fire 
or accident, the questions for and against their 
restoration are such as are understood to be 
surveying rather than architecture, and the 
architect’s inspection of unsafe buildings in New 
York is officially designated as a “ survey.” 
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The City Surveyor is one who does the neces- 
sary work of measuring and plotting the dimen- 
sions and levels of property and examining 
municipal and other records, and prepares the 
plans necessary to define the boundaries of 
properties and thoroughfares, in cities and other 
densely populated communities ; but those call- 
ing themselves city surveyors generally claim 
no knowledge of the building processes or their 
values, or the real estate appraisements, for 
which the general surveyor was qualified. 

The Quantity Surveyor renders important 
services to architecture and building in British 
practice, which has no counterpart in the 
United States, under this or any other desig- 
nation. These duties consist chiefly in the 
preparation of elaborately detailed bills of 
quantities of materials and labour required 
for the construction of certain buildings, for 
which drawings and specifications have been 
prepared by the architects. The bills of quan- 
tities are multiplied, and a copy is given to 
each of the builders who are to make proposals 
for the execution of the work, in order that 
the labour of “taking off” such quantities may 
be performed once only, for all of them, and 
may be for all alike, uniform, and systematic. 
This work naturally allies itself with that of 
measuring up building materials and labour 
after construction, and to some extent with 
the functions of appraiser and valuer. But 
the occupation in its customary designation of 
“ quantity surveying ” expresses the main part 
of its duties. It is somewhat surprising that 
in the United States there is little or no 
recognition of this office. Occasionally there 
have been efforts to fill the want, and men 
of English training have assisted estimators 
in their accustomed way. But the system has 
not found favour, and is not in use, and the 
occupation is still unknown. 

Part of the duties of quantity surveyor are, 
however, sometimes performed by engineers 
(and more rarely by architects), when engaged 
upon public works, for which, with the design, 
they are called upon to furnish a schedule of 
materials, giving also quantity of each. But 
this usually takes no note of labour except as 
implied in the descriptive title, and does not 
profess to enumerate all finishings and acces- 
sories other than by a blanket clause, and it is 
doubtful whether it is ever used by those ten- 
dering proposals as a reliable basis for their 
estimates, and is consequently not in any sense 
a substitute for the work of the quantity 
surveyor. 

There is probably a field for the reestablish- 
ment of this ancient profession in the necessity 
of expert appraisements of real estate and im- 
provements thereon, and in valuations for rents 
and insurance and similar things, which are 
noW' performed unsystematically by persons 
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with whom they are only incidental tp some 
other occupation. (See Bill of Quantities.) 

* — Robert W. Gibson. 

SUTH DOOR. One of the doors of a parish 
church, and generally the most important one. 
The word siith ” is most probably the old form 
of south, and refers to the fact that the southern 
door was that for the entrance of the congrega- 
tion, and that where persons accused of crime 
might take oath that they were innocent, as 
well as that where notices of ecclesiastical cere- 
monials, feast days, and the like, were put up. 

SIJYS, T. F. ; architect. 

He was a Belgian by birth *and came to 
Paris in 1807. He studied with Percier (see 
Percier) and at %]i% Ecole des Beaux Ads. In 
1812 he won the (?rand Prix de Home in 
architecture. On his return from Rome he 
was extensively employed in Belgium and Hol- 
land. Suys assisted Haudebourt in the prepa- 
ration of his work on the Palais Massimi d 
Rome, and published himself Le Pantheon de 
Rome (Brussels, 1838; grand folio). 

Lance, JDktionnaire. 

SWAG. A festoon; the common English 
name for that form which is very heavy in the 
middle and slight at the points of support. 

SWAGE. A tool or die used in imparting 
a given shape to hot metal in a stamping press 
or rolling mill, or on an anvil, or to sheets of 
cold metal, as in galvanized iron or copper 
work. 

BWALLOWTAHi. Same as Dovetail. 

SWAMP DWELLING. (See Pile Dwell- 
ing.) 

SWAMP VUiAGB. (See Pile Dwelling.) 

SWAN NECK. In stair building, a ramp 
terminating in a knee, as where a hand rail 
curves near a newel so as to be about vertical, 
and is then continued a short distance horizon- 
tally, entering the newel at right angles. 

SWEAT HOUSE. (See Sweat Lodge, 
under Lodge.) 

SWEATING ROOM. A room for sweat- 
ing bathers in a Turkish bath. (See Laconicum ; 
Sudatory; Stove.) 

SWIMMING BATH. An artificial pool, 
tank, or basin of water, either open to the sky 
or covered, intended for bathing, particularly 
for swimmers. 

Generally, we may distinguish open and 
enclosed swimming baths, the former being 
available only during the summer, the latter 
capable of being kept open the year round 
(swimming baths in bath houses). 

Excellent as rain baths (see Bath House) are 
for personal cleanliness and hygiene, the need 
of well-arranged swimming baths for pleasure 
and general health in cities should also be 
recognized. In this respect even small Euio- 
pean cities are far better off than large Ameri- 
can cities. Many persons bathe together in 
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swimming baths, , which should therefore be 
supplied with water flowing through them con- 
tinuously. Salt water baths are preferably 
located outside of harbours, in places where the 
sea water is purer, than in the harbour. The ’ 
pollution of the neighbouring beach, either by 
drain outfalls from seashore hotels, or from city 
garbage, dumped into the sea and cast up by 
the waves and tides, must be prevented. River 
baths likewise must be carefully located, prefer- 
ably above the outfalls of the city sewers, 
away from garbage dumps, and not too near to 
manufacturing establishments. The immense 
one at Vienna is on the new canalized stream, 
two miles from the city proper ; those in Paris 
are safe from sewerage because this is all dis- 
charged several miles down stream, below the 
city. 

River and sea baths generally require the 
simplest kind of architectural structures, though 
there are some examples of more pretentious 
buildings, such as the Sutro Baths near San 
Francisco. There are some ocean haths which 
have both the dressing pavilions and the 
swimming place enclosed. Such structures are 
erected either on piles, or on floats, or pontoons. 
The river swimming baths are built on a float- 
ing dock, or pontoon, anchored in the stream, 
with the cabins arranged on the four sides. 

City swimming baths which are to be kept 
open the entire year must be suitably warmed 
in winter. 

The swimming basin may be oblong, or cir- 
cular, or its plan is a rectangle with one or two 
semicircular ends. One or more series of steps 
are provided to enter the bath. The dimen- 
sions of swimming basins vary from 30 to 75 
feet in length, 15 to 30 feet in width, and from 
2 to 7 feet in depth of water. Even the last- 
named depth of water is hardly sufficient for 
diving, and none but experienced divers should 
attempt it in the ordinary swimming basin. 
In European baths about 24 square feet of 
water surface are provided for each swimmer, 
and 10 to 12 square feet for each non-swimmer. 

The basin is built of brick or cement masonry, 
the walls are constructed with due regard to 
stability and water tightness. The outer shell 
of the smaller basins consists sometimes of iron, 
lined inside with asbestos paper or other water-, 
proof material. The surface of the bottom and 
of the side walls is finished in enamelled brick, 
glazed tiles, or with white marble slabs. Due 
attention should be given to the bottom, which, 
in the basins for non-swimmers, should not be 
too slippery, Whei-e one basin answers both 
for swimmers and non-swimmers, the bottom is 
made sloping, and a net or line indicates the 
division. Overflow and emptying pipes must 
be provided, also openings on the side above 
the water line for spitting. There are needed 
also jumping boards, a rail around the basin 
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for' tired swimmers, hook .poles, life, preserrers, 
and life lines in case of accidents. The gang- 
way directly around the swimming basin is 
made 3 to 5 feet wide, and often projects about 
18 inches in width over the basin, the water 
level in the basin being from 2 to 4 feet below 
the level of the gangway. Along this inner 
gangway are located the dressing rooms, which 
are about 4 feet wide and deep, 7 or 8 feet 
high, and of wdiich there are sometimes several 
tiers. In the best plans there is another outer 
gangway from which bathers enter the dressing 
room, while they are permitted to walk along 
the inner gangway only after undressing. This 
precaution avoids the soiling of the inner gang- 
way yby; dirty shoes, etc.' 

The swimming basin must be well lighted, 
side light from high windows being preferable to 
overhead lights on account of the glare and 
heat of the sun. 

The water in the basin must be suitably 
warmed and maintained at a uniform tempera- 
ture of about 70° Fahr. The water is warmed 
either by direct introduction of steam, or by 
suitably protected steam coils in the bottom or 
along the sides of tlie basin, or else water is 
heated in hot water tanks and mixed with the 
cold water flowing into the basin. Sometimes 
the water is warmed by continued circulation, 
though this is not so desirable. The swimming 
basin must be completely emptied, cleaned, and 
refliied with fresh water once or twice a week. 
There should be, when the basin is full, a con- 
tinuous admission of pure water, the amount 
being calculated to entirely renew the contents 
once every twenty-four or thirty-six hours. 

A very desirable precaution consists in ar- 
ranging cleansing or preparatory baths (foot 
and douche baths), where each bather must go 
to soap and clean himself thoroughly, before he 
is admitted to the swimming basin. 

ISToth withstanding all such precautions, the 
surface of the water in the basin may become 
slightly polluted by abrasions from the skin, by 
oily secretions of the body, etc., hence it is im- 
portant that the water be kept artificially 
stirred and in constant motion, as by fountains, 
cascades, or douches. It is also important that 
suitable water-closets and urinals be provided 
near the dressing rooms. 

Klinger, Die Bncle-Anstalt ; Fiinge, Die offent- 
liche BndeanHtalt in Bremen; Kabierske, Das 
HaUenschvnmmhad in Breslau ; Schultze, Ban 
uvd Betrieh von VoU's-BadeanstaJteyi ; Vetter, 
Das Btutlffarter Schwimmbad; Marggraff, i)/o- 
derne SkidtMder; Osthoff, Bader und Badean- 
stalte.n; Handhiicli der AndiiteMur^ Part IV., 
Vol. 5 , 3 Genzmer, Bade-nnd-SchwimmanstaUen ; 
Fortschritte. der ArcMtelctur, Beft XI, Das 
Schwimmhad zu Franhfurt-am-Main ; Farrar, 
Baths and Bathing; Kane, Xev) System of Public 
Baths; K. Owen Allsop, Public Baths and WasJi- 
horises. — W. P. Geriiaiid. 

SWISS HUT. (See Hut, B.) 
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: SWITCH; SWITCH BOARD, (See. 
Electrical Appliances.) 

SWITZERLAND, ARCHITECTURE OP. 
That of the modern republic as it has existed 
since 1815. Three different races, French, 
German, and Italian, occupy the country ; 
hence the impossibility of a single and nnmixed 
style of architecture. Besides, in the past, 
Switzerland was smaller, and in 1200 contained 
only the three small primitive cantons. So a 
number of monuments, that are now Swiss, did 
not belong to Switzerland six centuries ago, 
but were Savoyard, Burgundian, or German. 

The country that is now French Switzerland 
was under the Burgundian influence at the 
Romanesque and Gothic period, and the greater 
number of the monuments were built by the 
large religious communities of Clairvaux, Cluny, 
and Citeaux. The principal among them are 
the churches of Romainmotier, Payerne, Saint 
Sulpice, Grandson (Vand), Saint Imier (Berne); 
they belong to the Romanesque period of the 
eleventh and twelfth centuries. 

In German Switzerland at the same period : the 
Allerheiligen minster at Schaffliaiisen, Schontal 
(Bale), the chapel of S, George, near W allenstadt. 
A little later, and still Romanesque, is the min- 
ster at Zurich, one of the important monuments 
of that epoch. In civil architecture, the castle 
of Kyburg (eleventh century) and Hapsburg 
(the original seat of the Austrian imperial 
house); parts of the castle of Burgdorf (Berne); 
in French Switzerland, a part of the celebrated 
castle of Chillon and the castle of Elonay 
(Vand). 

During the Gothic period, the Burgundian 
influence of the Cistercian Order prevailed : 
S. Pierre at Geneva with admirable capitals ; 
the cathedral of Lausanne whose nave and 
double pillars are exceedingly interesting, and 
which has a porch of the Apostles of the purest 
eftect, the collegiate church at Keuchatel, and 
numerous other churches of lesser importance. 
The cathedral of Fribourg is of the fourteenth 
century, with a fifteenth century tower. In 
German Switzerland, the catliedral of Biile, 
with one Romanesque door (twelfth century), 
the Cistercian monasteij of Wettingen, and the 
cathedral at Berne are of importance. The 
castles in both parts of Switzerland are mimer- 
ous; the finest are those of Vuffiens (Vand) of 
the fourteenth century ; and those of Champ- 
vent, Aigle, and Lausanne, generally of the 
fifteenth. The Hotel de Ville of Bale is also 
of interest. 

Then comes the Renaissance. As everywhere 
we find the influence of the Italian monuments 
of the sixteenth century. The Maison Tur- 
retini at Geneva ; the palace Stockalper at 
Brieg (interior court), and many houses and 
churches at Bale, Lucerne, and Geneva, in 
which the Italian influence is clearly marked. 
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But there is another point to note as impor- 
tant in Swiss architecture, and that is, the long 
resistance that it made to the new spirit, not in 
the details, that became rapidly classical, but in 
the construction itself, in which we find an 
evident disposition to the picturesque, whict 
clearly the popular Swiss element in archi- 
tecture. 

We see, from the sixteenth century up to 
our time, high roofs, gable ends, turrets, pro- 
jecting windows, exterior staircases on corbels 
surmounted by acute pinnacles; and not- 
withstanding the Benaissance, its flat roofs, 
and Italian galleries. Notwithstanding the 
fashion of horizontal lines, Swiss architec- 
ture, as a whole, persists in profiling on the 
sky the slender steeples of its roofs. In- 
stances are to be seen in the castle of 
Avenches (sixteenth century), that of Nyon, 
the H5tel de Ville de Lucerne, and innumer- 
able other buildings in all parts of Switzer- 
land. 

During the eighteenth century a great 
number of country houses, called chateaux, 
were built in a simple neoclassic style, with- 
out any ornamentation ; hut generally the 
roof is wi despreading, and gives an air of 
grandeur and comfort to the construction. 
Such a building is the Chateau de Flsle, 
near Lausanne, built in 1697. 

Wooden building has always been common 
in Switzerland, and the primitive log house 
long ago passed into the solid timher-biiilt 
chalet. Since the sixteenth century the true 
originality of Swiss art manifests itself 
especially in wooden buildings. 

— Jean Schopfer. 

Freeman, IliMory and ArchUectu're of Swit- 
zerland ; Gladbach, IJer ScJmeizer Hohstyl ; 
Hoclistetter, Schweizerisehe Architectnr in 
Ferspek., etc. ; Varin, A^xhitecture Fittaresque 
en Suisse. 

STENE G-RANITE.^ Egyptian Syenite; 
granito rosso, A coarse, red granite occur- 
ring at Syene, in Egypt, and much used by 
the ancient Egyptians in the monoliths and 


tery, a spiritual idea, or it may be manifold 
in its meaning and stand for all of these types. 
The cross, for example, is primarily and essem 
tially the symbol of the Christian faith, but it 
is also the symbolic sign of a person, Christ; 
of an event, the Sacrifice of Calvary ; of a 
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temples. The various obelisks, like those in 
Paris and New York, are of this material. 

--G. P. M. 

SYENITE. A rock of the nature of granite, 
hut differing in containing no appreciable 
amount of quartz. Not a common stone. 

G.:P., M. ■ , 

SYLE. One of a pair of Crutches, straight 
instead of curved like the gavel forks. (See 
Wood, Construction in, Part I.) 

SYMBOLOGY. The art of determining 
the signification and right use of symbols and 
emblems. A symbol is a picture, sign, or 
character by which something other than that 
portrayed is suggested to the mind; and it 
may signify a person, a fact, a virtue, a mys- 
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virtue, Hope; of a mystery, The Passion; 
and it is the Standard of Salvation, and thus 
symbolizes a spiritual idea. An Emblem, in 
Christian symbology, is a device or object 
belonging to some particular person, and is 
employed to distinguish that person from all 
other persons ; in this sense it is also an attri- 
bute. The Keys form the emblem of S. 
Peter, because Christ said to him, “ I will 
give unto thee the keys of the kingdom of 
heaven” (S. Matthew xvi. 19); a cross 
in the form of the letter X is the emblem of 
S. Andrew, because it was the instrument 
of his passion ; and a pot of ointment, that of 
Mary Magdalen. Sometimes a symbol is an 
emblem, and an emblem a symbol : the sword 
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is one of tlie symbols of faith, because Christ 
said, came not to send peace, but a sword.” 
The sword is also the emblem of S. Paul, be- 
cause he was;, decapitated with a sword. 

Colour. The symbolism of colour is much 
the same in all religions and all forms of reli- 
gious art; light, represented symholically by 
white, is the source of every colour, and stands 
for truth and for liurity ; and wdien represented 
by red (because the colour of fire is red) is 
symbolic of divine love and wisdom, and of the 
Holy Spirit. It has also a sinister symbolism, 
and the devil is clothed in black and red, red 
becoming the symbol of hatred and egotism. 
Yellow is the symbolie colour of faith, but, if 
it is a dirty yellow mixed with black, it stands 
for inconstancy, jealousy, and deceit. Blue is 
the symbol of truth, fidelity, and immortality ; 
green, of life in action, hope, charity, abun- 
dance, and victory ; purple, of a love of truth ; 
and violet, of the manifestation of divine love. 

In Christian symbology there are a number 
of fixed forms and devices which have a sym- 
bolical signification, apart from their particular 
iconographic application, viz., the halo, the 
aureole, the crowm, the sword, the palm, the 
rose, the lily, the olive, and the vine, together 
with a number of beasts, birds, and fishes 
(see Aureole, Cross, Glory, Halo). The four 
evangelical symbols are taken from the vision 
of Ezekiel (i. 10), and from the words of 
the Book of Revelation (iv. 7). The beast 
with the face of the man is the symbol 
of Matthew^ because his gospel is largely about 
the humanity of Christ ; the lion stands for 
Mark, because it W'as believed that a lion was 
born dead and did not come to life until the 
father breathed upon it, and Mark’s gospel 
has much to say about the resurrection ; the 
calf belongs to Luke, because it is a sacrificial 
beast, and he writes of the priesthood of 
Christ ; and the eagle, w’ho can gaze unflinch- 
ingly upon the sun, is tlie symbol of John, 
because his wu'i tings make plain to man the 
glory of the Sun of Righteousness, wdiich he 
looked upon with the eye of an eagle. 

X, Barbier cle Montault, Traite cV Tconographie 
ChrHienne, 2 vols. 8vo (Paris, 1890); li. Det^ 
zel, OhristUche Ilconograpliie^ 2 vols. 8vo (Frei- 
burg, 1896); William Dui’andus, The Symholism 
of CJmrckes and Church Ornaments (New York, 
1893) ; E. P. Evans, Atmnal Symbolism in Eccle- 
siastical Architecture ; F. C. Plusenbeth, 
of 8a hits ; Raffaels Garrucci, Storia delle. Arte 
Christiana; J. R. Allen, Christian SxjinhoUsm 
in Great Britain. 

— Caryl Coleman. 

SYMMETRY. In architecture and deco- 
rative art, the balance of part by part ; a 
balance which may be precise repetition, or 
repetition in counterpart, or may deviate very 
widely from that, as it involves merely the sup- 
posed equivalent value of one part to another. 
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Thus, if buildings he considered with refer- 
ence to their axes, a Greek temple wdll gener- 
ally be found to be exactly alike, one hali to 
the other half, but in counterpart, that is to 
say, the one half of the front is as if it had 
been revolved about the axis, from tlie other. 
The sculpture of this same temple w’oiild, ho'W- 
ever, be not exactly the same, although similar, 
on both sides : that is to say, the recumbent 
figure in the northern angle of the pediment 
would be balanced by another recumbent figure 
in the south angle, but one a little different 
from the first; and in like manner the sculp- 
ture of the metopes to the north and to the 
south of the axis wmuld he wdiolly different in 
subject, although equivalent in mass and in 
general treatment. Moreover, many instances 
exist showing that the Greeks cared little for 
exactness in grouping several buildings. The 
human mind seems to find it easier to balance 
part by part, very exactly, than to produce 
the equivalent in one set of forms to a totally 
diflerent set of forms. On this account, wdiere 
no inconvenience exists in planning a building 
or a group evenly balanced about an axis, 
where there is plenty of room and no imme- 
diate call for diversity, a long building will be 
planned uniformly, like the splendid fin^ades 
by Gabriel on the north side of the Place de la 
Concorde, in Paris. So, when, in 1878, it 
became desirable to build a vast structure 
on the hill opposite the Champ de Mars, to 
adorn and also to hound and limit the great 
exposition of 1878, although the design was 
cast in a very free modification of Romanesque, 
and although the building stretches a quarter 
of a mile from end to end, the building is still 
as exactly symmetrical as any Greek temple. 
But in the Louvre it has never occurred to any 
of the monarchs, nor to any of the architects 
who have worked at its gradual extension, to 
build another great court at the w^estern end, 
and to have the buildings between exactly 
alike in design in the wdiole length of either 
or each to the other. It is accepted as a 
series of designs rather than as one design; 
and the designer’ love of accurate symmetry is 
gratified by the balance of part with part 
wdthin each single facade of a hundred or 
two hundred feet. — R. S. 

SYNAGOGUE. A place of assembly for 
Jewish instruction and prayer. 

! It is difficult to prove the existence of the 
synagogue prior to the Babylonian captivity of 
the Jews. It is referred to in the New Testa- 
ment as a fixed institution, and there were 
many established in Jerusalem and throughout 
j Palestine. 

I While originally intended as a place for re- 
ligious and moral instruction only, the syna- 
gogue soon became a house of prayer for those 
who lived at too great a distance to go to the 
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Temple at J erusaleiii, and since the dispersion 
ol the Jews it has been their customary place 
of worship. As far as possible the early syna- 
gogue in its interior arrangement represented 
the temple, and that in itself was but an en- 
larged type of the tabernacle. The building 
was always rectangular in form and of great 
simplicity. At the extreme eastern end was 
erected the holy ark or sanctuary, in which were 
deposited the scrolls of the law. These were 
written on parchment rolled from both ends, and 
were generally ornamented and covered with 
rich stuffs. 

The ark was placed on a raised platform 
reached by steps, with seats for the elders of 


uniformly obeyed, but the main traditions, the 
simplicity of plan, the position of the ark with 
its e%"er-burning light, the separation of the 
sexes (a custom dating back to the Temple, 
where there was a separate court for ■women), 
were invariably rigidly follow^ed. 

The exteriors of the ancient synagogues ap- 
pear to have possessed but little architectural 
interest, and of interior decoration, as we mider- 
stand it, there was none, Eeiiiains of syna- 
gogues found in Galilee show that a stone porch 
ornamented with carving of plant forms wms 
generally the only important feature. Sculpture 
and painting were never encouraged, and repre- 
sentations of tlie human face were strictly for- 



Synagogue, Fig. I. : Temple Bbth-el, New York City ; 1892. 


the congregation, either in front or at the sides, 
and before it hung the perpetual lamp. 

In the centre of the building, also raised 
above the level of the floor, w^as a desk from 
which the law was read aloud. 

The women were always separated from the 
men, and the worshippers faced the east during 
prayer. 

The site of the building was, whenever pos- 
sible, to be near the seashore or a running 
stream. The structure itself, or some part of 
it, was to overtop the surrounding buildings, 
and there were Talmudic instructions regulating 
the number of windows, the position and size 
of entrances, and other details. It was even 
supposed to be desirable to have the floor of the 
synagogue on a lower level than the entrances 
and vestibules. These commands were not 
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bidden. Nevertheless a certain amount of 
symbolism was permitted, and the form of 
flowers, the grape, the pomegranate, etc., were 
sometimes employed for decorative pmrposes, 
and the lion, the ancient emblem of Judah, 
appeared frequently. Gold and silver lamps 
were profusely used, and were often of great 
beauty. (See Syria, Architecture of.) 

The synagogue at Worms, in Germany, is 
the oldest now existing in Europe j and we And 
in Frankfort-on-the-Main and in Prague inter- 
esting Gothic synagogues, dating from the 
thirteenth century, which contain excellent 
examples of vaulting. These were built at 
the time when galleries for women first came 
into use. 

These galleries were placed at a considerable 
height above the main floor, and the occupants 
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were sbielcled from the view of the men by a 
close lattice. 

During the Middle Ages the synagogues were 
always unpretentious, as it was not safe for 
Jewish buddings to attract too much attention. 
The interiors, however, 'were often rich and 
handsomely finished and equipped, 

111 Spain two noted synagogues built in the 
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and the main decoration of its walls is an 
ornamented arcade, over which is a sculptured 
frieze of great beauty and delicacy of design. 

The synagogues of Europe, as we find them 
to-day, have in their interior arrangement gen- 
erally followed the traditional lines of antiquity. 
The position of the ark is retained and the plan 
is rectangular, the transept being invariably 



Synagogue, Fig. II.: West Seventieth Street, New York. As the Ark must be at the East 
End, it is set against the Inner Wall oe the Great Vestibule, from which the Ground 
Story is entered at right and left. 


fourteenth century still remain, and both are in 
Toledo. One is known' as La Transito, so 
called from a picture of the Ascension it con- 
tains ; the other is S. Maria la Blanca, both 
now being used as churches. They are good 
examples of Moorish architecture, and contain 
evidences of much former beauty. S. Maria 
la Blanca is divided by long lines of octagonal 
columns with floriated capitals, from which 
spring horseshoe arches supporting the roof. : 
La Transito is an unbroken rectangle in plan, 


avoided, and galleries are provided for women. 
The most notable change, which, however, is 
seldom found in English synagogues, but often 
on the Continent and in America, is the re- 
moval of the reading desk from its position in 
the centre of the building and its combination 
with the platform in front of the ark. This 
plan is now frequently adopted in the newer 
buildings, as it not only secures a concentration 
of the service, but it renders the entire floor 
space available for seating purposes. 
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Since tlie expulsion of the Jews from Spain 
the Moorish style of architecture has frequently 
been employed by synagogue builders. This is, 
however, by no means the rule. Synagogues 
were commonly built in the same style as the 
contemporary churches, and there exist in- 
numerable buildings for Jewish worship de- 
signed in all the styles of architecture. Many 
of the synagogues in London suggest Sir Chris- 
topher Wren’s churches, those in Paris are in 
the prevailing French style of church architec- 
ture, and there are good specimens of Classic, 
Gothic, Romanesque, and the various periods 
of Renaissance scattered tliroughout Europe. 
In America we find the little synagogue at 
Newport, Rhode Island, built by Spanish Jews 
in 1763, quite similar in expression to the archi- 
tecture of its period, thoroughly ‘‘ colonial ” 
or Georgian in detail, and distinctively Jewish 
only in its plan and interior disposition. 

It appears strange that, while there is so 
little scope for variations in plan, synagogues 
have no traditional lines of architectural ex- 
pression, and that no distinct style has been 
developed. A vague but unmistakable Oriental 
feeling is nearly always evident, and this, not- 
withstanding tlie lack of an acknowledged style, 
produces a remarkable general likeness. The 
modern freedom tliat characterizes the architec- 
ture of to-day has affected the synagogue as it 
has the church, and a still greater latitude of 
expression is becoming evident in the latest 
examples. 

The plans herewith given are of the two 
most important synagogues built in New York 
City within recent years. 

Figure I. is a plan of the Temple Beth-El, 
erected in tlie year 1892. The main entrance, 
vestibule, which faces Fifth Avenue and is 
reached by a broad flight of steps, is flanked 
by two towers containing staircases leading up 
to the galleries and down to the Sunday-school 
rooms, which occupy the entire basement. The 
ark is placed in a semicircular recess at the 
eastern end of the building, and is reached by 
steps from the platform, on which are seats for 
the officers of the congregation. On the plat- 
form is the reading desk, with the pulpit directly 
in front of it. There is a marble colonnade 
above the ark, and in the space behind the col- 
umns are phnunl the choir and organ. The 
galleries are on three sides of the auditorium, 
and a second gallery extends across the end 
fa(hng the ark. The pews or seats cover the 
entire floor space, and there is accommodation 
for twenty-two hundred worshippers. The 
trustees’ room and minister’s study are at the 
eiisteru corners of the main floor, and are 
n^aclied by a separate entrance from the street. 
The building is constructed entirely of lime- 
stone and is designed in the Romanesque style. 
In the interior marble, bromse, and mosaic are 
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largely used. ' This may be considered as a 
typical plan for a modern synagogue for what 
are known as Reformed Jews. 

The type of building for the Orthodox Jews, 
who in their worship strictly follow the tradi- 
tions of the past, is shown in Fig. II., which 
is the Synagogue Shearith Israel, erected in 
1897. The dimensions of the main building 
are 78 feet by 116 feet, and on the main floor 
there are also ^ a small synagogue for special 
services, a minister’s study, class rooms, and an 
open court to be used for the Feast of Taberna- 
cles. The entire basement is devoted to school 
purposes. On account of the position of the 
lot, and as it was necessary to place the ark on 
the eastern end of the building, the auditoriuin 
is not entered directly from the main porch, but 
access to it is gained through the two side 
vestibules, which also contain the staircases 
leading to the women’s gallery. There is an 
additional entrance on the northwest corner of 
tlie building. The ark is built against the wall 
of the main vestibule, and the platform in front 
is reached by a broad flight of marble steps, 
upon which stands the pulpit. The cliairs for 
the officers of the congregation are placed on 
platforms in front of the screen which flanks 
the ark. The seats for worshippers are parallel 
to the sides of the building, leaving the central 
portion of the auditorium entirely free, and oc- 
cupied only by the reading desk. The building 
is of limestone and designed in the classic style, 
with pilasters and arches, and the front is en- 
riched by four Corinthian columns surmounted 
by an ornamented pediment. 

— Arnold W. Brunner. 

SYNODAL HALL (French sails sym- 
dale), A hall in which the synod of a diocese 
was accustomed to meet. It differs from the 
chapter house (in French sails mpittilaire) in 
that the synod is a general gathering of the 
clergy of the whole diocese, and of representa- 
tives duly appointed. The hall was, therefore, 
of necessity large. The Synodal Hall at Paris 
has perished, but is known by ancient prints. 
That at Sens (Yomie), built in the middle of 
the thirteenth century, is perfect, and has been 
restored with much discretion. Viollet-lc-Duc, 
who has given drawings of this noble building, 
states that it will hold nine hundred per- 
sons. 

STRIA, ARCHITECTURE. OP. : ; That 
of the country stretching from the eastern 
coast of the Mediterranean eastward to the Eu- 
phrates. This region' can scarcely be ; ' said to 
possess an indigenous architectural style, pos- 
sibly owing to the fact that the Semitic tribes 
who peopled it wore not a building race, and 
never aspired to the erection of monuments 
which should exist as records of their greatness. 
In all the earlier work of the country, down to 
the Mohammedan invasion in the seventh cen- 
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turj, there are two special characteristics not 
found elsewhere: 

.Ewrly Gharacteristics : MonolitMsm. The 
first is that which Renan describes as “ mono- 
lithism/’ viz.j the employment of immense 
blocks of masonry, essentially Phoenician, not 
only ill its origin, but in its continuance throixgh- 


, SYRIA , 

the great labour involved in detaching them, as 
it were, from the main block. In Roman work, 
capitals, shafts, and bases, and in the case of 
pilasters, portions of the wall itself, were all cut 
out of the same block, and in the early Chris- 
tian work, the arches themselves would, with 
their archivolt, he treated in the same way. 
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out the early periods. From this characteristic EaHy Characteristics : Drafted Masonry. 
the native builders seem never to have emanci- The second characteristic is that which was 

pated themselves, and throughout the Jewish, originally considered to he of Phoenician origin, 

the Roman, and the early Christian periods, but of which there are no genuine examples in 

they employed in their building blocks of stone Syria prior to the period of Herod, viz., what 

of great size, in which were produced decorative is known as drafted masonry. In order to 

features copied from other styles, regardless of obtain a fine and accurate joint, the masons 

the origin or meaning of those features, or of worked round the edge of each stone a draft of 
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from 3 to 6 indies in width, leaving the cen- 
tral portion in relief, thus constituting what 
is known as rusticated masonry. The projec- 
tion of this rustication varied from 2 to 3 
inches for exposed work, to 12 or 14 inches 
in the foundation courses. The draft was 
vrorked vertically with a chisel, in which there 
were eight teeth to the inch. Subsequently, 
in the finislied work, the rustication was worked 
oft with^ a pick to witliin half an inch from 
the drafted surface, and constituted what was 
accepted as an architectural embellishment. 
The finest examples of this work are found on 
the wall of the Jews’ wailing place, on the west 
side of the Haram, or second enclosure, at Jeru- 
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Herod at Jerusalem was devised and carried 
out as an architectural embellishment, and 
must not be confused with the unfinished work 
of the Phoenicians in the tombs of Amrit or of 
the palace of Hyrcanus at ikrak-el-Emir,^ in 
wdiich the rustication is only found on some of 
the stones, and the draft is not of equal width 
all round. The palace of Hyrcanus at Arak-el- 
Eniir is the earliest dated (171 b.g.) huilding 
known in Palestine. It is built on a platform 
about 320 feet square, and consisted of a rec- 
tangular building measuring 126 feet by 62 feet, 
of which a portion only of the eastern wall 
remains and the foundations of internal walls. 
The wall is about 22 feet high and consists of a 
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salern. In the working off of this rustication, 
the first ste[> taken was to form a second draft 
within the first, examjdcs of which are found 
in the tower of David. This type of work is 
the chief cliaracteristic of Syrian masoniy, and 
was adopted afterward l)y the Romans, the 
Byzaiitines, and the Crusaders, each having his 
own method of finisln In the masonry of the 
(Jrusad(n*s, tlie chisel was always used in a di- 
agonal direction, and many of the castles and 
enclosed walls formerly attributed to the PhcB- 
nicians, as at Tortosa, for instance, have of late, 
owing to this special method of working, been 
ascribed to their proper builders, the Cru- 
saders. 

It should be cleaidy recognized from the first 
that the system of drafting as employed by 
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lower course or plinth in one course 8 feet liigh, 
constituting the frieze on which tliere are carv- 
ings of lines. This was probably crowmxl by a 
cornice of some kind. One of the stones of the 
centre course is 17 feet 4 inches lorig, wliich 
shows the Ph(xmician influence. The dentil 
course and the frieze are Persian in character, 
though executed probably by Greek artists. 
Various capitals of Greek style were found in 

1 M. De yo<?ue’s drawing, puhlislicrl in the Tnnple 
of Jerusakni is incorrect. The (Much draft shown 
above tlie middle stone in his drawing is a part of tlie 
course out of which the dentil course is cut. The 
joint is shown in the drawing 5 in elms above its real 
position, as proved by photographs. The middle 
stone referred to has a draft 4 inches to (> inches wide 
at the bottom, 2 inches on the left-hand side, 1 inch 
at the top, and no draft at the right-hand side. This 
IS not drafted masonry. 
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tlie interior, and tliese probably beionged to an 
atrium at the nortli or entrance end. 

y Her odian mid Roman Worlc, Of Herod’s 
work in the rebuilding of the Temple of Jeriisa- 
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lem only the lower portions of the walls enclos- 
ing the Haram enclosure (to wdiich we have 
already referred) remain. In addition to the 
architectural embellishment given by the draft- 


arets. The pilaster strips at Helm are 5 feet 
wide, 25 feet high, 9 inches projection, and rest 
on a plinth 15 feet high. They are crowned 
by an ogee naoiildiiig which returns and forms 
also the upper string course of the main 
wall. The spaces between the pilasters 
III measure about 8 feet. 

Hi Whilst courting popularity with the 
Jews by rebuilding the Temple of Jerusa- 
lem, Herod erected temples to Augustus 
and to the Pkenician god, Baal-Samin, one 
of which exists at Siah in the Haiiran and 
has been measured and illustrated in Be 
Yogiid’s Sp’ie Oentmle. The eella was so 
much encumbered with ruins of subsequent 
buildings erected within it that its original 
plan was not determinable. Its fa(jade con- 
sisted of a portico of two columns in antis 
between wings, probably carried up as tow- 
ers in imitation of the Temple of Jerusa- 
lem, and to which allusion is made in one 
of the inscriptions which speaks of “tlie 
_ lofty buildings” erected. (I)e Vogue’s 
restoration in a pen perspective sketcli in 
^ no way suggests tiie prolxible design.) Tlie 
temple was preceded by an atrinm witli 
^ porticoes round a great portal. The other 
^ temple with triple archways would seem to 
have been added in later times by tlio 
2^ Romans. The capitals of the columns of 
the portico, though Greek in the execution 
of their foliage, suggest an Oriental origin. 
The epistyle carried by these columns and the 
lintel of the entrance door to the cella are 
carved with the vine leaves and grapes, essenti- 
ally Jewish features. Similar capitals and bases 



ing of the masonry, much of the monu- 
mental character is due to the immense 
size of the masonry. One of the courses, 
that which runs on a level with the sills 
of the double and triple gate on the south jS"' 
side, is 6 feet high. The foundations of 
this wall were put at the southeast corner, 

80 feet below the present level. The jft 
upper portions of this sunken wall, those ^ 
which enclose the Portico of Herod, were, ^ 
it is supposed, decorated with flat pilasters wM 
about 5 feet wide and from 6 inches to 9 yM 
inches projection, similar to those still ex- 
isting at Hebron. The bases of two such 
pilasters were found at the northeast end ^ 
of the Haram enclosure. This method of ® 
breaking up the wall surface with wide 
projecting pilaster strips might be regarded B 
as a third Syrian characteristic, except [^1 
that it is confined to early work. The 
Roman pilasters have Corinthian capitals. 

There are known one or two examples 
with cavetto capitals, one at Byblos and a 
second in the great western portions of the. 
temple of Damascus, the south end of whieh 

forms now the foundation of one of the min- 

■■ ■ ' ■ 
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Dbtaibs of the Church of S.^ Simeon Stylites at 
Kalat Seman. 

are found at Bouideli, close by, and referred to 
the same period. 

The tombs in the Kedron valley and others 
near Jerusalem are mixed in style. The cavetto 
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cornice wiiicli crowns tlie so-called tombs of 
^iacliariah and of Absalonij and the pyramid 
among the former, is Egyptian. The semi- 
detached coiuimis with Ionic capitals and 
responds and the Doric epistyles are Syro- 
Greek. To the same artists must be ascribed 
the frontispieces of tlie tombs of the Kings and 
of the Judges, who by the introduction of the 
vine and grapes and the pot of manna show 
tliat they were working for the Hebrew race. 
The (late of all these tombs is now generally 
acicepted as belonging to the period of Herod 
and down to the siege of J erusalem by Titus. 


JSf/nagogues. Tliuugh of much later date 
than the tombs just cpioted, the synagogues of 
Galilee arc best mentioned here. In the porti- 
coes pre(Hxling tlicm and in the design of the 
doorways aiul niches, they are evidently based 
on Eomau examples, but the contour of their 
moulding shows they were probably executed by 
Greek svorkmeu. They are neitlier sufficiently 
nunrermis nor important enough to have had 
mucih iulluence on the development of the 
Byzantine style, but in the accentuation of the 
constituent features of the design and in 
the profiles of their mouldings they precede by 
more than three centuries the architecture of the 
time of Justinian. Though generally accepted 
m the work of the second century, there appears 
to be some difference of opinion as to their 
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exact date, some claiming them to be the build- 
ings erected by Simeon Bar Yochai, who, about 
120 A.D., is recorded to have built twenty-four 
synagogues in Galilee, whilst others, among 
whom is Kenan, ascribe them to the end of the 
second century. They all face the south and 
are always rectangular. With one exception 
(the small synagogue at Kefr Birini, which has 
two rows only) they are all divided into five 
aisles by four rows of columns, carrying a tim- 
ber roof of joists 8 inches deep, set close together 
and covered over with earth. On account of 
the weight of the roof the columns were set 


close together with small intereolumniation. 
The two end supports of the outer rows always 
consisted of a S(iuare pier, witli two responds, 
whether to carry a gallery or for what purpose 
is not known. The masonry is well built in 
courses of limestone, set without mortar and 
finely chiselled. They all have three entrances 
on the south side, a large central doorway, and 
two small ones leading into the outer aisles. 

The most perfect example, which may be 
taken as the type of all the others, is the great 
synagogue at Kefr Birim. This was preceded 
by a porch, hexastyle prostyle. The columns 
have the moulded circular capital peculiar to 
some Syrian temples, carrying a square abacus, 
and are raised on two pedestals. The angle sup' 
ports consist of square piers with respon(is. In 
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the great central doorway tlie lintel projects 8 
inehes beyond the side jambs (as found in early 
Greek work, such as in Beule’s doorway enter- 
ing the Acropolis at Athens), and carried round 
it is a strongly profiled moulding which returns 
down the door jambs. Within these the ordi- 
nary fascia mouldings of the Roman prototype 
are carried round the door panel, but with 
sharply accentuated profiles, the inner mould- 
ings not bent behind the main fascia. The 
cushion frieze, carved with the vine and grapes, 
and the lintel are, in accordance with the style 
of the country, in one stone. This is crowned 
with a simple ogee moulding. The relieving 
arch is semicircular with seven voussoirs about 
2 feet deep, and in its design includes all the 
subdivisions of a complete entablature, viz., 
architrave, frieze, and cornice. To the two 
smaller doorways there is no relieving arch, and 
the lintel does not project beyond the door 
jambs. The synagogue measures 60 feet 6 
inches by 46 feet 6 inches without the portico. 
Internally there are four rows of columns 2 feet 
2 inches in diameter, the intercolumniation 
being 6 feet 9 inches, and the height of shaft 
with capital 12 feet. 

Roman Wo)% Second Century and Later, 
With the exception of Baaibec and Palmyra, 
all the best-preserved Roman remains lie on 
the east side of the Jordan and in the Hauran. 
Through all these districts the Romans ran 
their roads (some of which are used down to the 
present day), bringing into connection the an- 
cient cities of Moab and Bashan. These they 
apparently rebuilt, for, with the exception of a 
few tombs, there are no vestiges of any earlier 
architectural work than that of the beginning 
of the second century of our era. The preser- 
vation of the Roman work is due mainly to the 
desertion of those towns in the Mohammedan 
invasion in the seventh century, and their sub- 
sequent occupation by wandering tribes, who 
contented themselves with the temporary shel- 
ter of the existing buildings, and such addi- 
tional protection as could be obtained from the 
erection of enclosures built with the smaller 
materials throwm down by earthquakes. In 
some of the large towns, such as Gerasa, 
Gadara, and Pelle, for instance, there is no 
trace whatever of Mohammedan occupation 
at any period, and though from time immemo- 
rial there have been constant strifes between 
tribes, the destruction of the Roman work is 
mainly due to frequent earthquakes. At one 
time or another, temples, basilicas, colonnades, 
theatres, and tombs have nearly all been thrown 
down by earthquakes, and remain in that con- 
dition to the present day, the beautiful sculp- 
ture of the capitals and of the enrichments of 
the cornices, doorways, and niches being as. sharp 
and fresh as if carved only yesterday. 

The temples, theatres, basilicas, baths, and 
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other structures built by the Romans in Syria 
do not materially differ from those erected in 
other parts of the Empire, except in a somewhat 
freer treatment. At the same time, owing to 
a strong Greek influence, the sculpture of the 
capitals and the profile of the mouldings is far 
purer than that found even in Rome. This re- 
mark does not apply to the work in some of 
the larger towns, as Palmyra, Baaibec, and 
Gerasa, where, from the importance and extent 
of the monuments erected, artists would seem 
to have been sent over from Rome; but even 
in these towns some of the capitals and the en- 
richment of the entablature show in the execu- 
tion of their foliage the Greek rather than the 
Roman chisel. 

Colonnaded Streets, There is, however, 
one architectural feature of importance, wliich 
exists, so far as we know, only in Syria and in one 
or two towns of Asia Minor, viz., the colonnaded 
streets. As a rule, the principal colonnaded 
street ran from east to west, and was crossed 
by one or more streets, also sometimes with col- 
onnades, running at right angles to the main 
street. In the case of a cross street, having 
also colonnades, their junction "was afforded l)y 
means of a tetrapylon, a vaulted structure, hav- 
ing great archways on each of the four sides. 
For the main streets an archway, 20 to 22 feet 
wide, intercepted the colonnade, the entablature 
running through unbroken. Another character- 
istic feature in these Syrian towns, and these 
are found not only in the colonnades, but in the 
porticoes of the temples and the porticoes of the 
great enclosure courts, is the employment of 
stone brackets projecting from the column and 
forming part of the shaft about two thirds up, 
to carry statues or busts. None of these pieces 
of sculpture remain in situ, but the numerous 
inscriptions show that these statues or busts 
were erected in honour of distinguished citizens, 
who had contributed to the adornment of the 
town by erecting important public buildings at 
their own expense. 

The principal colonnaded streets in Syria are, 
first, that at Palmyra, 3154 feet long, with a 
central avenue, 37 feet wide, flanked by a row 
of columns, 31 feet high on each side. Exclu- 
sive of the tetrapylon (in this case not a vaulted 
one) and the eight archways, there were 454 
columns in this street, of which over 100 still 
stand erect. Second, the Via Recta at Damas- , 
cus, 1550 feet long, and running through the 
town from gate to gate; excepting the two 
gateways, the last vestiges above ground of this 
were destroyed at the time of the massacre of 
1860, when the Christian quarter was destroyed. 
Third, that of Gerasa, 1880 feet long, termi- 
nating at the west end in a circular piazza of 
300 feet diameter, surrounded with Ionic col- 
umns ; for about 600 feet at the east end of 
this colonnaded street the columns had also 
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Ionic capitalSj the remainder l3eing Corinthian, 
A vaulted tetrapylon existed here. Amman, 
Kiinawat, Bosrain the Houran (with two tetra- 
pylons), Gadara, Pella, Apamea, and other 
towms are referred to by travellers. The most 
ancient colonnaded street of which remains ex- 
ist is that found at Samaria, which was built 
by Herod. There are no remains of the cele- 
brated streets erected by Antiochus Epiplianes, 
B.c. 170, at Antioch, which extended over two 
miles in length. 

/Homan TempUs. The Roman temples in 
Syria always face the east, even though occa- 
sionally, by such orientation, they were placed 
at an angle with the colonnaded streets or other 
buildings. In Rome they were looked upon as 
the principal features of the fora, and face all 
points of the compass. 

Four of the great temples, those of Palmyra, 
Gerasa, Husn-Suleiman, and Damascus, were 
enclosed in great courts with a porticus around, 
and one, the temple of Jupiter Sol, at Baalbec, 
was preceded by two great courts. Three of 
the temples in Rome had similar courts, hut 
none of the dimensions approached those of 
either Damascus or Palmyra, 

Nearly all the temples in Syria, as in Rome, 
were raised on stylobate platforms, the excep- 
tions being the two temples of Palmyra and 
the second temple at Gerasa, -where there were 
steps only. Flights of steps built between 
pedestals, in which the cornice and base of the 
stylobate are continued, precede the more im- 
portant temples, but in all the minor examples 
the stylobate runs close up to the east portico. 
Access to the cella, therefore, would seem to 
have been confined to the priests, who entered 
by small doors in the stylobate to chambers un- 
der the sanctuary at the west end, which was 
raised from six to eight feet above the floor of 
the cella, and thence through side doors into the 
cella. The most important of these internal 
raised platforms is found at Baalbec in the 
temple of Jupiter, and here a flight of steps, 
no longer in existence, is said to have led down 
into the cella. A similar arrangement is found 
in the temple of Isis in Pompeii, with secret 
approach, which enabled the priests to enter 
unperceived to deliver the oracle from the statue 
which we may assume was placed on each of 
these platforms. 

We have already referred to the stone brack- 
ets which project from the columns, to carry 
busts or statues, and which form, each of them, 
a part of one of the drums of the shaft (for, 
with one or two exceptions, the shafts of the 
temples and colonnades are found to be of three 
or four drums, and not monolithic as in Rome). 
A second peculiarity in these Syrian temples is 
the raising of the column on square pedestals. 
A third peculiarity, found in some of the tem- 
ples, even of an early date, is the wide inter- , 
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columniation of the two central columns of tlie 
portico, which necessitated the use of the arch, 
with its entablature complete, carried round it. 
The earliest dated example known is that of the 
temple of Atil in the Haurari, built by Antoni- 
nus Pius, 151 A.D. This precedes by about a 
century and a half the well-known example in 
Diocletian’s palace at Spalato. The Syrian 
coins had already suggested the existence of tliis 
feature, but it has hitherto been assiimed to be 
a conventional representation of the shrine in 
the rear of the temple, and this is doubtless 
the case in many Roman coins; but in the Syrian 
coins, the mouldings of the architrave, which 
is all they attempt to show, are clearly carried 
round the central arch. De Vogiic^ refers to 
this peculiarity on many occasions, but only in 
two cases, we think, gives examples, namely, 
that of the temple palace at Kuiiawat (spelt 
Qennaouat in his work, Syrie Centrale)^ and 
the well-known archway at Damascus, the in- 
ner or court elevation of the western propyhea 
of the great temple court. The profiles of the 
mouldings, and the sculpture of the capitals 
and other ornaments, are of the same pure 
style as that existing in the temple of Atil, so 
that we may assume it as being also the work 
of Antoninus Pius. In both the temples of 
Baalbec, the central intercolumniation is much 
wider than that of the otlier columns, and an- 
other coin of the portico leading to the great 
court of Baalbec indicates an arch in the centre. 
The same coin shows the two wings carried up 
as towers, which suggests a much more proba- 
ble design than that given in Wood and Daw- 
kins’s work. 

Although the great temple of the Sun at 
Palmyra belongs to the decadent period of Ro- 
man art, and, situated as it is far away from 
the centre of Roman culture, shows inequalities 
of desi^i which would not have been counte- 
nanced in Rome, it nevertheless, with its mag- 
nificent court and porticus, must he looked upon 
as one of the great monuments of Imperial Ro- 
man architecture. The outer court, with its 
enclosure walls, 730 feet wide and 720 feet 
deep, is raised on a stylobate, 18 feet high. In 
the centre of the principal front, facing the 
west, was a flight of steps leading up to the 
portico of the propylon, 120 feet wide. The 
portico and steps are no longer in existence, hut 
Dawkins’s plan shows a wide intercolumniation 
in the centre of 13.6, as against 11.6 in the 
other and coupled columns, which suggest also 
that an arch was thrown across. The same 
columniation is shown in the inner propylon, 
facing the court, and on the farthest side of the 
court, the intercolumniation of that column of 
the porticus is also 13.6, There would have 
been no necessity for this unless it were to dis- 
play an arch. The temple itself, octostyle pro- 
style, raised on a stylobate of three steps, runs 
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north and soiitli, and is not placed in the axis 
of the propylon. The principal doorway, which 
faces west and lies in the axis of the propylon, 
has six columns of the peristyle on one side and 
eight on the other. At a later period, probably 
during the Restoration after the destruction of 
the town by Anrelian, the attached semicolumns 
were added, and door jambs and lintel fitted in 
between the attached columns, all showing a 
great decadence in style. The portions on the 
west side, including the propylon, had one row 
of columns, 48 feet high, including capital and 
base. The three other sides had a double range 
of columns, 32 feet high. Externally, the en- 
closure wall was broken by Corinthian pilasters 
of the same height in each case as the column 
of the porticus inside. That which would seem 
to have been a pronaos and posticuin in the first 
temple built, had a portico in antis (now walled 
up), with capitals of the Ionic order, all the 
columns being Corinthian. Of the capitals of 
the temple itself^ only the bells remain, the 
leaves and volutes being probably in metal. 

The temple of the Sun at Gerasa, hexast^de 
peristyle, was also enclosoil in a porticus, witli 
enclosure wall measuring about 300 by 150 
feet. The temple at Husn Soleiman, near Tar- 
tus, discovered by the American Palestine Ex- 
ploration Fund, was liexastyle pseudoperipteral, 
and of the Ionic order, with enclosure walls, 
442 by 252 feet, the date being given as 253 
A.D. The dimensions of all these three tem- 
ples known would seem to be far exceeded by 
those at Damascus, where the enclosure meas- 
ured 1300 feet from east to west, and 1000 
feet from north to south. Owing to the con- 
tinued occupation of the time, and the subse- 
quent rebuilding at various epochs, it is difficult 
to trace out the original plan. Small portions 
of the enclosure wall only exist, decorated with 
broad pilaster strips. The eastern side of the 
westiU'n propylori, already referred to, 40 feet 
wide, with its central archway — the triple 
doorway of the eastern propyhea ; the walls of 
an ititernal porticus, 320 feet long and 38 feet 
wide, which now form the west enclosure of the 
groat mos{]ue (this was decorated with broad 
|)ilasters, surrounded by cavetto moulded cap, 
carrying an anjhitrave with dentil cornice) ; and 
the tri}.>le doorway of the great temple, 70 feet 
wide, which is enclosed in, and forms part of, 
tile south wall of the mosque, — all exist. The 
great doorway of the temple and the remains 
of tlie two propylons, one of the same style of 
work as tiie temple of Jupiter at Baalbec, are 
ascribed to Antoninus Pius, but the porticus and 
the grciit enclosure would seem to be of an 
earlier date, to judge by the pilaster strips which 
are employed to decorate the wall surface. 

The gi'eat temple of Jupiter Sol at Baalbec 
was built on the site of the Phoenician temple 
of Baal already raised on a lofty platform, the 
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walls of which, on the north and west sides, 
were too close to allow of a porticus round. The 
great courts therefore precede it. The entrance 
to the enclosure was through a portico in antis of 
twelve columns 1 80 feet long and 37 feet deep, 
originally preceded by a flight of steps. The por- 
tico was ill antis between two wings, which were 
probably carried up as towers ; of the upper story 
the pedestals only of the pilasters remain. A coin 
published in Donaldson’s Niimismatica gives a 
superstructure of this portico, with a pediment 
in the middle on the four central columns and 
an arch on the two centre ones. The columns 
of the portico all rested on square pedestals. 
The first court is hexagonal, the second court 
square. The courts are surrounded, not by a 
porticus, but by a series of rectangular and semi- 
circular recesses, %vith an enclosure of columns 
in front not altogether dissimilar to those in the 
Pantheon at Rome, combined, however, for 
another purpose, within the thickness of the 
wall. The rectangular recesses are 25 feet deep, 
and vary from 50 feet to 75 feet wide. The 
hemicycles were 30 feet in diameter and rooted 
over with stone, the wall decoration of both, 
inside, consisting of two rows of niches for 
statues, one above the other. This scheme of 
decoration is one which seems to be universa-l in 
all the Roman work in Syria. The decorative 
carving of the niches of the hemicycles is so 
free in its treatment as to resemble that of the 
early Italian Renaissance. The great temple of 
Jupiter Sol was deeastyle peripteral, with a 
wide inter columniati on in the centre, also found 
in the smaller temple of Jupiter close by. This 
latter is by far the best preserved in Syria, and, 
allowing for the distance from Rome and the 
period of its erection, is one of the finest examples 
of Roman Imperial architecture. It still pre- 
serves part of the stone ceiling of the peristyle. 
This peristyle was 9 feet in the clear, and was 
covered over with stone slabs, cut to a segmental 
form underneath, and sunk with deep cofiers, 
alternately diamond-shape and hexagonal, show- 
ing a complete departure from the ordinary 
stone beams and fiat-coftered slabs of the Greeks. 
The entrance portal to the cella was 21 feet 
wide and 42 feet liigli, tlie largest in Syria. Its 
lintel was formed of five voussoirs, the centre 
one of which having slipped, is now carried by a 
pier. The cella was decorated with three-quarter 
detached, engaged columns of Corinthian style, 
each relieved upon a shallow pier, six on each 
side, with responds, and between tlicm niches 
in two ranges, one above the other. The talleii 
masses of stone in the interior show tliat these 
shafts were coupled together and carried broken 
pediments. The slight thickness of the wall, 
only 4 feet without the piers, the absence of 
any portion of a vault, and the fact that none 
of the walls have ever been pushed out, render 
it extremely improbable that it could have been 
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vaulted over Avitli stone, tlie internal width 
between the shafts being 60 feet. The raised 
piatfonn or sanctuary, reduced to about 28 feet 
in tvvidth between piers, was vaulted oyer. 
Although the decoration is of a somewhat florid 
type with redundance of ornainent, some of the 
capitals are of very pure design, evidently carved 
by Greek artists. This characteristic is found 
throughout in the Roman temples of Syria, some 
of the carving of the capitals and door jambs 
being cpiite equal to the purest work of the time 
of Augustus. On the other hand, in the out- 
lying districts, away from strict Roman influ- 
ence, the carving is of the most primitive or 
most decadent type. There is a series of temples 
of the Ionic order, with porticoes of two columns 
in antis, as at Hibberiyeh, Deir el Ashayir, 
Thelthatha (bieby Sufa), and Ain Hammul, with 
the Ionic capital also carved on the responds, 
and these are of the most primitive type. In 
these four temples the raised platform or sanctu- 
ary still exists ; in the two former the pavement 
of the raised platform is carried on vaults ; in 
the two others, it consists of slabs carried on 
corbel strings and brackets. 

Roman Tombs. The tombs in Syria of 
Roman style are of two types, those erected in 
masonry and those which are cut in the face of 
the rock. Of the former, the earliest are those 
which are built in the form of a tower, 20 to 
30 feet square in plan and from 60 to 100 feet in 
height, of wdiich a very large number still exist 
in Palmyra. 

In other parts of Syria the Roman tombs are 
decorated with Corinthian pilasters. Internally 
they are covered with barrel vaults, or domes 
carried on pendentives or stone slabs placed 
across the angles. 

Some of the Roman tombs in central Syria 
are sunk in the rock, and over them are built 
groups of two or more columns held together by 
their entablatures. 

Of the tombs excavated in the rock, a large 
number follow the arrangement typifled by that 
of the Tombs of the Kings at Jerusalem, viz., 
a portico in antis with two or more columns, 
surmounted by an entablature and occasionally 
by a pediment. 

The most important of the rock-cut tombs are 
the magnificent examples at Petra. Cut in the 
vertical sides of a cliff, and rising sometimes to 
over 100 feet in height, the artist was freed 
from the trammels of ordinary construction, and 
was able to realize his conceptions much in the 
same way as a painter produces a theatrical 
scene. The most perfect of the tombs is that 
known as the Khusneh, or the Treasury of 
Pharaoh, and it is evident that the perfection 
of its realization is due to many earlier trials. 
There are others of similar design showing in- 
complete and abortive attempts. As evidence 
of originality of design and richness of concep- 
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tion, these tombs are remarkable examples of 
the Roman Imperial style, but the absence of 
any constructive character takes them out of the 
range of serious architectural developments. 

Theatres, The Roman theatres in Syria 
were all excavated in the sides of a hill, and 
seem to have existed in most of the important 
towns, except in Palmyra. The largest is tliat 
at Amman, 228 feet in diameter with forty-two 
rows of seats, Tlie large theatre of Gerasa had 
twenty-eight rows of seats, and retains portions 
of the proscenium, which was decorated with 
Corinthian columns coupled together, and niches 
alternating with the three doorways. The best- 
preserved is the theatre of Akud el Beisaii, 197 
feet in diameter. At Bozrah, in the Hauran, 
there still remain (the only example of its kind 
existing in Syria) portions of the colonnade 
gallery surrounding the upper row of the theatre, 
the order employed being the Boric. 

There are numerous other Roman buildings, 
such as thermm and basilicas, but too little is 
known of them as yet to be able to determine 
either their plans or architectural design. 

Sassanian or Doubtful BuikUngs. Two 
other interesting buildings exist in Syria, to 
which it is diflicult to assign an exact date. 
The first is the palace of Mashita, in Moab, dis- 
covered by Canon Tristram and assign e<l by 
PergussGii to Chosroes, the Sassanian king, 614 
A.D. The elaborate carving of the lower portion 
of the walls suggests an earlier date, the design 
resembling the work of Justinian. Perrot and 
Chipiez (Vol V., La Perse) point out, however, 
that a Byzantine author, Theophylactus Simo- 
catta, mentions the construction of this palace, 
which he ascribes to Chosroes, and states that 
he employed Greek artists to build and decorate 
it. 

The other example is a building in the citadel 
of Amman, which consists of a central square 
court open to the sky, with four great recesses 
on either side, two carried with barrel vaults, 
and two with hemispherical vaults on clumsy 
pendentives. The walls are richly decorated 
with blind arcades enriched with flowing orna- 
ment, evidently sculptured by Greek workmen, 
and their string courses and arch moulds were 
carried with the zigzag fret, a decoration which 
owes its origin to brick construction, where 
bricks are placed anglewise to support a project- 
ing string. This is found in nearly all' the 'Sas- 
sanian palaces ; so that we are safe in ascribing 
this building also to Chosroes II. in his triumphal 
march to Jerusalem. The great arches are also 
of the same elliptical form as those found in 
Sassanian buildings. 

Christian Buildings: Earliest Churches, 
Prior to the “ Peace of the Church,” the Chris- 
tians in Syria would seem to have contented 
themselves with simple erections suited to their 
faith, and the earliest church of importance now 
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existing is tlie great basilica, the church of the 
Nativity at Bethlehem, built by Constantine. 
This consisted of nave, with double aisles on 
each side, transept, and choir built over the 
chapel of the Nativity. The eastern apse is 
probably also Constantine’s work, but the tran- 
sept apses were added by Justinian. Except 
for the Avail which now cuts off the transepjt, 
from the nave — ^ the subsec|uent decoration of 
the walls of the iiaAm Avith mosaics executed 
in the twelfth century — and a reconstruction of 
the roof, this church remains practically the 
same. as when built by Constantine, and maybe 
looked upon as the best example existing of an 
early Christian basilica. The great basilica 
erected at Jerusalem in front of the Holy 
Sepulchre and Justinian’s church of S. Mary 
have disappeared ; and Ave have now to take up 
the most important architectural deAmlopment 
of Christian architecture in Syria, only within a 
feAV years made known to us by the important 
work of M. de Vogiid on central Syria. Some 
attempt has been made by De Yogiid and Viol- 
let-le-I)nc to sliow a connection between the 
chiirclies of central Syria and tlie Romanesque 
work of Europe ; but although in the plans and 
designs of the early Christian churches we recog- 
nize very similar arrangements, none of their 
more salient features can be traced in the Roman- 
esque Avork of Europe prior to the Crusaders, 
and if they had been knoAvn to the Crusaders, it 
is evident that the first attempts at reproduction 
would be found in their work in Syria. This, 
as Ave sliall hereafter see, is far from being the 
case. Almost the only Oriental features found 
in the Crusaders’ churches (apart from the domes 
or pendentives, AA’-hich are distinctly French in 
design) are the polygonal exteriors giAmn to the 
apses ; but these are found in numerous examples 
in western Syria and throughout Greece, so that 
the models in this case Avere much nearer at hand 
than in the deserted towns of the Hauran and 
north Syria. It is extremely doubtful Avhether 
the Crusaders ever penetrated so far as the 
Hanran in the west, or Kalat Sem<‘in in the 
north, but, at all events, a distinct Romanesque 
style laid already been developed in France, 
Italy, and Germany prior to the Crusades ; and 
tiie churches in Syria are clear evidence that it 
is mainly to the two former countries that Ave 
owe the tlesign of the Crusaders’ work of the 
twelfth century. 

Syrian Bound-arched Style. The style 
developed in Syria from the fourth century to 
the Moliammedan invasion, made known to us 
by M. de Vogiid’s remarkable work, La Syrie 
Gentrale, is by far the most interesting, as it 
virtually contains the elements of a distinct 
architectural style, which, though based in its 
origin on the monuments erected under Roman 
rule, would seem to have been able to throw off 
' their trammels and to haAm evolved a homogene- 
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ous deA'elopment, founded on the special require- 
ments of the Christian religion, with a simple 
and rational constructional use of the materials 
at hand. The subject dmdes itself into two 
sections : the development in the Hauran, and 
that of the north of Syria betAA^een Antioch and 
Aleppo and about 100 miles south of these toAAms. 



Plan of the Stone House at Douma: 2nd-3rd 
Century. 

Ill the Hauran the principal material AAms the 
basaltic rock of the district, Avhieh, on account 
of its hardness, alloAved little decorative carving. 
The absence of timber also necessitated an 
entirely different system of design, liotli roots 
and floors being constructed AAdth stone slabs. 
The bearing of these was limited, so that when 
the area to be carried exceeded 6 or 8 feet, inter- 
mediate supports in the form of arches had to be 
throAvn across the same. The earliest building 
of this type at Shakha (Chaqqa in De Vogli^) 
belongs to the Roman period anterior to the 
fourth century, and is assumed by De Vogiid 
to have constituted the reception halls of a 
Roman prmfect. The principal hall measured 
115 feet by 30 feet Avide, and across it were 
thrown ten arches ; each bay therefore measured 
about 1 1 feet wide, centre to centre of arch ; 
the thickness of the arch is 2 feet 2 inches, and 
the wall it carries is surmounted by a corbel 
string of two courses projecting 1 foot 2 inches 
on each side ; on this corbel string the slabs, 6 
inches thick, rest, their bearing being thereby 
lessened to 6 feet 6 inches. The piers carrying 
these arches project 1 foot 6 inches from the 
wall, and on tlie outside are buttresses of the 
same projection, the earliest examples hioivu. 
All the doorways and windoAvs in this part of 
Syria are fitted with stone doors and shutters 
working on pivots. In the same toAvii is a 
Roman basilica with central hall, aisles, and 
galleries above, in which the supporting arches 
receive a further development. The intermedi- 
ate support here may be said to consist of a 
screen wall with a great arch thrown across the 
central hall, its thrust being counteracted l:)y 
carrying the screen to the outer walls ; smaller 
arches on two levels are pierced on each side in 
this wall, the lower arches forming the aisle 
passage, the upper ones those of the gallery. 
The whole work is carried out with well-AVorked 
masonry in courses and regular voussoirs to the 
arches, all laid without mortar. 

734 


BYBIA 


SYRIA 


Tile cliiirclies biiilfc in the fifth and sixth 
centuries were "based on the Eonian basilica 
described, and arcliitectiirally do not differ ex- 
cept that there is less carving, limited in fact 
almost to that of a cross in a circle. There 
are two churches of exceptional form : the 
church of S. George at Ezra, 510 a. d. (errone-^ 
ously called Edrei in Murray and Fergusson), 
has an octagonal nave covered with a lofty 
elliptical dome, built probably without cen- 
tring. In Bosrah, 512 a.d., are the external 
walls only of an apparently similar building, 
but of much larger size. 

In domestic work the same method of con- 
struction obtains : the floors of the upper story 
and the roofs are all constructed with stone 
slabs, the large rooms having arches thrown 
across. ' 


7 feet from the ground. The apses are senii- 
circulaiy there being three exceptions, viz., at 
Hass (fourth century) and Behioh, where they 
are square, and at Tourmaiiin, where they are 
polygonal externally as well as internally. In 
the majority of cases the apse and the diacoiii- 
con and prothesis are enclosed within a square 
external east wall (all the churches are orien- 
tated). At Baqouza the apse alone is circular 
externally, being built in between the square 
end of the diaeonicon and prothesis; and in 
Kalat Seman, where there are apses at the 
termination of the aisles as well, ail three are 
developed as circular externally. In this latter 
case the diaeonicon and prothesis are on tlie 
north and south sides of the aisles. This latter 
church is of considerable dimensions, being 330 
feet east to west, with transepts and porch 
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We now turn to the north of Syria, where 
there was less difficulty in procuring timber, 
and where the construction, except in certain 
local peculiarities, followed very much on the 
same lines as those of the Romanesque style in 
Europe. In some of the towns, as at El Barah, 
the system of employing arches to carry the 
stone floor of the upper story is still retained in 
houses and in monastic establishments, as also 
in the tombs, to which we shall refer again. 

The plans of all the principal churches are 
more or less uniform in their arrangement, con- 
sisting of nave and aisles, an apse, and, on 
either side of same, two chambers called the 
Diaeonicon and Prothesis, the former reserved 
for the clergy only, the latter destined for the 
offerings of the faithful. In the majority of 
cases the separation of nave from aisles is by 
arcades of from six to eleven bays carried on 
monolithic shafts with capitals of classic type, 
and without either the dosseret or the abacus 
moulding found in Byzantine or Romanesque 
work ; the arcades are high in proportion to their 
width (about one to three), and the columns are 
sometimes raised on low pedestals. The two 
exceptions are Ruweiha and Kalb Louzy, where 
the nave and aisles are separated by three wide 
arches carried on piers with impost mouldings, 
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300 feet long. It was built to enclose the 
pillar on which S. Simeon Stylites spent forty 
years of his life. It consists of nave and 
transept, both with aisles, and, in the crossing, 
an immense octagonal centrar space (the same 
width as nave and aisles together), open to the 
sky, in the centre of which remains the original 
base of the pillar. The west end of the nave, 
being on the side of a hill, is carried on a crypt, 
and the principaF entrance was on the south 
side, consisting of a porch with three doorways 
and extending the whole width of transept and 
aisles. There are besides these no fewer than 
twenty-one other entrance doorways, so that 
the pilgrims could stream in on all sides. Tlie 
church was built at the beginning of the fifth 
century, and yet its poreh might well have been 
designed and carried out by the architect of 
S, Trophime of Arles, so close is the general 
resemblance. Many of the west porches of 
these churches are adaptations of the classic 
portico, hut there are some in which the central 
entrance, consisting of a single arch flanked by 
towers of three stories rising to the level of the 
nave, might, if raised higher and surmounted by 
belfries, pass for eleventh or twelfth century 
French work. In the church of Tourmaniii a 
:%|it of steps leads up to the porch, which con- 
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sists of a single archway flanked by small 
arched openings on either side. Above the 
porch was a balcony of four columns and re- 
sponds covered with a flat stone roof, beyond 
which are the tliree west windows lighting the 
nave. The rooms in wings probably contained 
timber staircases to ascend to the balcony. The 
roofs of all these churches were in timber, with 
trusses over the nave carried on stone corbels. 
The recesses in the end walls show the position 
of other timbers, both in nave and aisles ; the 
support of those in the aisles is not clear in 
Be Vogiii^’s drawings. 

In the architectural design of these churches 
there are two characteristics to be noted : first, 
the extremely original treatment of details, 
evidently borrowed from Roman sources, but 
adapted so as to constitute a new style ; 
secondly, the acceptance of the semicircular 
arch with its arch i volt mouldings, but without 
the logical sequence involved in the construction 
of these features. The arch is rarely, if ever, 
constructed with regidar voussoirs ; sometimes 
it is cut out of a single stone, as in the small 
(diurch of Moudjeleia, or in two horizontal 
courses, as in the large church in the same 
place; and even when, as in the wide arcade 
(.>f the nave of Kall> Louzy, there are nineteen 
voussoirs, each voussoir is more than twice the 
length of its own archivolt moulding, the outer 
label of which projected some 4 inches. The 
entire disregard, in tact, which, in the decora- 
tion, is paid to the real meaning of the feature 
introduced and the origin of its development, 
would incline us to suppose that masonry was 
constructed en bloc and carved or worked down 



Plan of Dock of a Tomb in Syria. 

afterward. It is only from this point of view 
that the conception of the peculiar winding 
terminations of the labels of the window jambs 
(‘.an be understood ; which, instead of descend- 
ing vertically on the sills, are carried round to 
an adjoining window or door, or terminate in 
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large circular rosaces. In the decoration of the 
exterior of their' apses, the Christian ai'chitects 
of Syiia adopted very much the same design as 
those of the Roinanescpie style of Europe, ex- 
cept that the semidetached columns are in 
Syria usually in two stories, siijjerimposed. 



SgoNE Boor in the Basilica op Tafkha. 

The olDfject of these attached shafts (sometimes 
carried on corbels) would appear to have been 
to give support to a boldly projecting corbel 
table carrying the gutter, with intermediate 
corbels between. 

Many of the tombs in north Syria, especially 
the examples excavated in the rock, do not 
differ from those of Roman times, consisting 
of porticoes in antis forming the entrance to the 
tomb. There are, however, many instances 
which only in their inscriptions and in the 
Byzantine style of carving show their late date, 
as otherwise they might be taken for small 
Roman temples. There is one type known in 
which the tomb, square in plan and built in 
either one or two stories, is surmounted by a 
lofty pyramid with small projecting bosses in 
the centre of each stone, giving the appearance 
of a pine cone. The Roman origin of these 
tombs is shown in the enrichments of the 
string courses, the door architraves and cornices, 
and the angle pilasters and (Capitals ; the pyra- 
midal covering was probably derived from these 
tombs already described, at Jerusalem, to which 
we have assigned an Egyptian origin. 

To give an adequate description of the do- 
mestic architecture of the early Christians in 
north Syria, whether ecclesiastical or civil, 
would be beyond the scope of this article, and 
we must refer our readers to the interesting 
series of drawings given by Be Vogiie^ in his 
Syrie CentraJe, The most renuirkal)le develop- 
ment is found in the group of houses at El 
Barah, all based on the same and very staple 
plan, consisting of two to four rooms side by 
side, measuring about 20 feet by 14 feet, with 
an arch thrown across to carry the floor of a 
first story, and, on the south side, a portico of 
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columns on two floors, chanicteristic rather of a 
public monument than of a private residence. 
One of these houses, with four rooms on each 
floor and with a frontage of about 90 feet, had 
twenty-two columns to the ground story and a 
similar number above, the quarrying, wmrking, 
aiid carving of which would cost a fortune at 
the present day, especially as capital, shaft, and 
base are all carved out of the same block of 
stone. At El Barah, in an area of about 250 
by 150 feet, as shown in De Vogii^ there are 
nine houses with an aggregate of one hundred 
columns 12 feet high on the ground story 
alone, which shows considerable wealth and 
revenue in these towns, seeing that these col- 
umns were not taken from ancient buildings, 
but specially worked for the houses in ques- 
tion. All these porticoes face the south, with 
a court in front with lofty walls. 

GrusaderrH^ Wbi^k. Nearly all the Crusaders’ 
churches are built on the same plan, consisting 
of three bays of nave and aisles (the width of 
the aisles being about two thirds of that of 
nave), both vaulted and with flat roofs, a 
transept with dome on pendentives over the 
crossing, and three apses in the axes of nave 
and aisles respectively, circular inside and 
polygonal outside. They were all built between 
1120 and 1185. The vaults are intersecting, 
groined vaults, built with comi^aratively large 
stones, and have transverse ribs. All the arches 
are pointed, including those of the windows, 
and all have keystones. The external stone- 
work is in fine-dressed ashlar. With the ex- 
ception of the polygonal exterior of apses (a 
Byzantine characteristic), the general design is 
of French or Italian origin, and the mason’s 
marks belong to these two countries only. The 
interiors are of the greatest simplicity j the 
nave arches are of two orders, slightly recessed 
only, one behind the other, which, with the 
centre keystone, denotes Italian or Sicilian 
influence. The dome, or pendentive, is built 
on the French system of P^rigord and Angou- 
mois, and the pointed barrel vault of the 
churches at Beyrout and Byblos, erected possibly 
about 1130, and that of Tortosa, of later date, 
are all of French origin. The western portals 
are the only highly decorated portions of the 
churches ; they have from three to four orders 
elaborately moulded, and in their decoration, as 
well as in that of the capitals carrying them, 
show a mixture of French, Italian, Sicilian, and 
Byzantine Greek carving, the latter predomi- 
nating, wdiich suggests that the Crusaders 
availed themselves of the services of those 
artists W'ho hitherto had worked for the Mo- 
hammedans. 

The churches of S. Anne, S. Mary the Great, 
S. Mary Magdalene, and S. James the Great, 
all in Jerusalem, are examples of the general 
type above described. 

739 


SYRIA ^ 

The churches at Beyrout, Byblos, and Tor- 
tosa have pointed barrel vaults over the nave, 
the aisles being covered with intersecting 
groined vaults, and no domes. Whether owing 
to the difflciilty of procuring suitable timber, 
or to the Crusaders having reeoginzed the 
custom of the country, all the Grusadcn's’ 
churches have flat roofs over the nave and 
aisles. The triforium, therefore, is non-existent, 
and the churches are lighted by clearstory wun- 
dovrs above the aisle roofs. 

The most important example built by the 
Crusaders in the Holy Land w-as the church of 
the Holy Sepulchre, and as this was attached 
to the rotunda containing the Holy Sepulchre, 
and had to include additional chapels, its plan 
differs somewdiat from other examples, but the 
architecture is all of the same type. The only 
portion of the exterior which has any architec- 
tural pretensions is the south front of the 
transept, in the lower portion of wdiich is a 
double portal witli arches of two orders and 
a hood mould. Tlie hood mould is enridied 
with Byzantine carving, tlie outer order has tlie 
cushion voiissoir peculiar to tlie Norman wairk 
in Sicily, and the stone lintels carrying the 
tympana (now plastered over), and carved with 
figure sculpture and conventional foliage, are 
evidently the work of French sculptors. 

3Ioslem Worh The earliest Mohammedan 
building in Syria of importance is the so-called 
mosque of Omar, the Dome of the Rock 
(Kubbet-es-Sakkra), built by the Sultan Abd- 
el-Melik in 686, over the sacred rock on the 
summit of Mount Moriah in J erusalem. Though 
constructed partly with materials taken from 
more ancient buildings, the building is, archi- 
tecturally, one of the most beautiful structures 
in the world, being admirably adapted to its 
purposes, and enriched, both externally and 
internally, with the most beautiful coloured 
materials. Some of these are due to the 
restorations of the sixteenth century by Sultan 
Soleiman, who redecorated the dome, filled the 
windows with stained glass, relined the w^alls 
with marble and mosaic, and covered the ex- 
terior with Persian porcelain tiles. Already, 
however, in the time of the Crusaders, it w^as 
looked upon as a most beautiful type of build- 
ing, and led, after the Crusades, to its imitation 
in the numerous Templars’ churches through 
Christendom. In the mosque of El Aksa (to 
the south of the mosque of Omar) Abd-el- 
Melik utilized the materials of the church of 
S. Mary, erected by Justinian at the southeast 
angle of the Hauran enclosure, and destroyed 
by the, Sassanian monarch, Chosroes 11. The 
pointed arches of the nave are probably restora- 
tions of the latter end of the eighth century, 
but even then they antedate by nearly a century 
those found in Egypt. Architecturally, the 
mosque' has few pretensions, and is completely 
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overshadowed by the adjoining structure, the 
Dome of the Rock. The great mosque of the 
Omeiyades at Damascus, built by A1 Walid, 
705-713, and almost entirely destroyed by fire 
in 1893, owed its great fame to the richness of 
the marble and mosaic decorations with which 
tlie walls were covered both externally and in- 
ternally. Whilst the arches of the transept 
carrying the central dome are slightly pointed, 
those of the arcades of the triple aisles to east 
and west of the transept, and of all the win- 
dows, are semicircular, showing, at all events, 
that at that period the pointed arch was not 
always accepted. The mosaics were executed 
by Greek artists sent over from Byjzantium, and 
as the employment of figure subjects was pro- 
hibited by the Mohammedan religion, the con- 
ventional representation of towns of note formed 
the chief subjects; some of them still existed 
on the north transept wall prior to the fire. 
The minarets at the southwest and southeast 
corners of the mosque are additions of a much 
later date ; the former was built by Sultan Kait- 
bey, and is similar to the numerous examples in 
Cairo. The dissimilarity of the three buildings 
just cited, and the dearth of any other archi- 
tectural structure of note, suggests that there 
was scarcely any development of the style in 
Syria itself, and that it is to Cairo, Bagdad, or 
Constantinople that we should look for the 
original models. The Khan Assad-Pacha at 
Damascus, said to have been built in the com- 
mencement of the last century, has a magnifi- 
cent portal, which shows the same style in its 
design as that found in Constantinople due to 
the Seljukian dynasty. The interior, covered 
with nine domes or pendentives on pointed 
arches, carried by four central piers and their 
responds, is built in alternate layers of white 
and dark green stone. There is no carved orna- 
ment of any kind, but in its proportion and 
simplicity it is one of the most pleasing build- 
ings in Syria. Compared with Cairo and Con- 
stantinople, Mohammedan street architecture in 
Syria is barren in the extreme, and it is chiefly 
in the interiors of the liouses and the court- 
yards thaf we find any attempt at architectural 
display. This, however, seems to be confined 
to inlays of black and white marble for the 
walls, and richly painted and gilded ceilings in 
the Persian style. In this century a singular 
rococo style has crept in with a tendency to 
bastar<l Italian work. 

Burch ardt, TraveU in Syria^ London, 1822 ; 
Cassas, Voyage piUoresque de la Syrie^ Paris, 
1709 ; Conder, Syrian Stone-lore^ London, 1806 ; 
Pergusson, History of Architecture, 3d ed., 
London, 1803 ; Laborde, Journey through Arabia 
Petrma, London, 1836 ; Voyages en Orient, Paris, 
1858; Ijowis, The Holy Places of Jerusalem, 
London, 1888 ; Longfellow, Encyclopmdia of 
IFor/a of Architecture in Italy, Greece, and the 
Lemint, New York, 1805 ; Palestine Exploration 
Fund, various publications and photographs; 
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Parrot et Chipiez, Histoire de VArt clems VAn- 
tiquiU, Vols. III. and lY. ; Porter, Pive Years in 
Hamascus, London, 1855 ; Renan, lUssion en 
Flmnicie, Paris, 1864 ; Saulcy, Voyage en Terre- 
Sainte, Paris, 1865 ; Strange, Palestine under, the 
Moslems, London, 1890 ; Yogii^, Les eglises de la 
Terre- Sainte, Paris, 1860 ; Temple de Jerusalem, 
Harcmi-ech-cherif Paris, 1804 ; Syrie Centrale, 
Paris, 1867 ; AYillis, Architectural History of the 
Church of the Holy Sepulchre at Jerusalem, Lon- 
don, 1849 ; \Yoo(i, Pains of Palmyra, London, 
1753 ; Puins of Baalhec, London, 1757 ; Baedeker, 
Guide to Syria, 1894 ; Murray, Handbook, Syria, 
Palestine, 1892. 

— R. Phene Spiers. 

SYRINX. In Greek archeology, anything 
tubular in form ; in architecture, especially a 
tunnel-shaped, rock-cut tomb belonging to that 
epoch in Egyptian antiquity which succeeded 
the age of the Mastaba. (See Egypt, Archi- 
tecture of ; Tunnel Tomb, under Tomb.) 

SYSTYLB. A close arrangement of col- 
umns in a peristyle, the usual sy style interco- 
lumniation measuring two diameters from centre 
to centre of shafts. (See Columnar Architec- 
ture.) 

T 

TAA. Same as Paoh-Tah. 

TABERNACLE. A, The portable place 
of worship and religious ceremonial used by the 
Israelites during their wanderings, as described 
in Exodus. 



Taberxacuk: Habdiscol CmriiCH, Norfouk- 
shire; about 1160. 

B. A house of worship, especially a build- 
ing for Christian worship, hut so planned and 
arranged as to differ from the ordinary church, 
as where seats for a very large congregation are 
provided. 

(7. In the Roman Catholic Church, a cup- 
board with doors, or similar shrine, used for 
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keeping tlie consecrated bread. The use of 
the tabernacle is recent, dating probably from 
the seventeenth century ; the name may, by ex- 
tension, be given, as in France, to the metal 



Tabernacle: Lady Chapel, Exeter Cathe- 
dral; c. 1280. 

From this and the Kiddington example figures have been re- 
moved. 

vase or hollow dove used for the same purpose, 
or even the suspended pyx, when made decora- 



Tabernaclb: Kiddington Church, Oxford- 
shire; c. 1450. 

tive in itself and kept permanently in sight. 
(Compare Peristerium.) 

D. A decorated recess, as a niche, or a 
framed space (see Tabernacle Frame), especially 
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when filled with figures of religious or ecclesi- 
astical character. In this sense, any one of the 
niches with statues of saints, in a medimval 
church porch, or the canopied open part of a 
pinnacle, as in Reims cathedral, or the Eleanor 
Cross at Northampton. (See cut.) 

TABERNACLE FRAME. The frame for 
a door, window, or other opening, when treated 
as a complete design with columns or pilasb'rs 
and an entablature, and also, when the opening 
is high in the wall, with an ornamental pendant 
below the window sill. Also a similar frame 
for a permanent work of art. (See Tabernacle, 
D.) 



Tabernacle: Queen Eleanor’s Cross at 
Northampton ; 1294. 

TABERNACLE WORK. In medimval 
architecture : — 

A. An arcade or series of niches, liighly 
decorated, with jamb shafts supporting carved 
overhanging canopies, and containing corbels 
for the support of figures or poups of figures. 

B, By extension, any combination of delicate 
ornamental tracery, such as is peculiar to 
canopies of tabernacles, whether applied to clioir 
stalls, sedilia, altars, ciboria, or any other fix- 
tures of a church, or to furniture and vessels, 
whether in wood, stone, metal, or fine jewellery. 
(See Canopy; Niche; Tabernacle.) 

TABLE. A. A flat, distinctive, rectangu- 
lar surface on a wall, often charged with in- 
scriptions, painting, or sculpture; if raised, it 
is called a raised or projecting table ; if rusti- 
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cated ill any way, a rusticated table ; if raking, 
a.rakmg table, etc. 

B. A string course, or other horizontal band 
of some size and weight. (Compare Corbel 
Table, Skew Table, below.) 

O. Ill medimval architecture, the frontal on 
the face of an altar; the painted or carved 
panel behind and over an altar. (See Re table.) 

I). A slab set horizontally and carried on 
supports at a height of from 2 to 3 feet. In 
architectural treatment especially, (1) That 
used for the communion service when for any 
reason the altar is not in use, as at the time of 
the Puritan revolution in England, and as kept 
in usage by many sects of Christians; called 
Comimmioii Table ; Holy Table. (2) One of 
those used by the wealthier people of Roman 
antiquity for out-of-door service, composed 
usually of a slab of fine marble set upon carved 
marble supports. (See Monopodium, ) (3) One 
of those used in modern times for ornament 
rather than for use, as in the halls of the 
Pitti Palace at Florence, the tops of those 
being composed of great slabs of Florentine 
mosaic, or of some costly and rare natural 
material, such as one which is entirely of lapis 
lazuli, and one wdiich is veneered with mala- 
chite ; the frames of these being of carved and 
often gilded wood. 

Earth Table. The lowest course or courses 
of a stone wall visible above the ground, espe- 
dally when forming a projecting member for 
the purpose of a water table. (Called also 
Ledgement Table.) 

Grass Table. (Same as Earth Table.) 

Ground Table. (Same as Earth Table.) 

Ledgement Table. A band or belt course, 
usually moulded, especially one carried along 
the lower portion of a building, and which pro- 
jects so as to form an Earth Table. 

Skew Table. A stone set at right angles 
to the coping of a gable wall at its foot, and 
built into the masonry, to prevent the coping 
stones from sliding, and to serve as a stop for 
the eaves, the gutter, etc., of the side wall. 
When it projects, corbel-wise, beyond the angle 
of the building, it is calleii a Skew Corbel. 
Tlie terms Knceler and Summer Stone are also 
used, no pevfec,t distinction being preserved. 

Water Table. A string course or other 
projcH?tiug member, with a weathering, and 
otherwise so devised as to guide water away 
from the face of the wall. 

TABLE STONE. (Same as Dolmen.) 

TABLET. A. A small slab or panel, usu- 
ally a separate piece, set into or attached to 
a wall or other larger mass, usually intended 
to receive an inscription. 

B. A horizontal coping or capping of a 
wall, sometimes called Tabling. 

TABLING. (Same as Coping.) 

TABLINIJM. In Roman architecture, a 
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TAIL TRIMMER 

room, generally at the farther end of the atrium, 
in which %vere kept the family archives re- 
corded upon tablets. Applied by modern 
arciimologists to a large and very open room 
in a Roman house connected with the atrium, 
and often serving as a passage from it to the 
peristyle or garden. (See House.) 

TABULARIITM. At Rome, a building of 
the time of the Republic standing on the ex- 
treme southeastern edge of the Capitoline Hill. 
The upper stories have been replaced by the 
Palace of the Senator, but the lower stories 
remain almost unaltered. The building must 
have had one high story on the side of the 
Capitol, where is now the square of the Cam- 
pidoglio, and two high stories crowning a very 
lofty basement on the side toward the Forum. 



Tablet in the Von der Linde House; Stock- 
holm, Sweden. 

TADBEO GADDI. (See Gaddi, Taddeo.) 

TAENIA. Ill a Doric entablature, the fil- 
let which separates the frieze from the archi- 
trave. 

TAH. (Same as Paoh-tah.) 

TAIL. A. The exposed part of a slate or 
tile in roofing. 

B. (Same as Tailing.) 

TAIL BAY*. (See Case Bay.) 

TAIL BEAM. (Same as Tail Piece.) 

TAILING. That portion of a projecting 
stone or series of stones, as in a coruiee, which 
is built into the wall, and which, by its supe- 
rior weight, is intended to prevent the stone 
from toppling over. 

TAILLOIR. In French, the Abacus of a 
capital. 

TAILPIECE. A short joist or rafter fitted 
into the Header. (See also Trimmer.) 

TAIL TRIMMER. In fioor framing, a 
trimmer, set clear of the briclavork of a chim- 
ney and parallel thereto, to receive the ends of 
the fioor joists, thus avoiding fiues. 
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TAJ MAHAIi 

TAJ TVTAHAli. At Agra in India, a tomb 
built in the seventeenth century, oi great size 
and of the most elaborate and refined desip, 
especially in the details. It is a. typical build- 
ing of the Moslem style in the far East. (See 
India, Architecture of.) 

TAX. A VERA, JUAN DB ; sculptor. 

In 1.514 he was employed on the decoration 
of the cathedral of Toledo (Spain). 

Vifiaza, 

TALAYOT. (See Balearic Islands, under 
Mediterranean Islands.) 

TALBNTI, FRANCESCO; architect and 
sculptor ; d . after 1369. 

The Taleixti came from Ponte-a-Lieve, near 
Florence. Francesco is mentioned among the 
sculptors working on the Duomo of Orvieto 
in 1329 (Della Yalle, op. cit., p. 272, doc. 
XXIV.). His name next appears in an inven- 
tory of marble for the campanile of the Flor- 
entine cathedral, dated 1351. This marble 
was for four windows. The three upper 
stories of the campanile are probably his work, 
(See Giotto and Andrea da Pisa). He is last 
mentioned in the records of the campanile in 
1357. May 29, 1355, Talenti was commis- 
sioned to make a model for the cathedral (S. 
Maria del Fiore), which should determine the 
position of the windows of the nave. At this ■ 
time it was decided to make the four vaults of 
the nave square instead of oblong, as designed 
by Arnolfo di Cambio, thus increasing the 
length of the nave to its present dimensions. 
In 1358 Giovanni di Lapo Ghini (see Ghiiii) 
was associated with him as capomaestro. Dec. 
20, 1364, Talenti w^as discharged, but July 22, 
1366, appears again in a position subordinate 
to Ghini. His salary was stopped in 1369, 
which is probably about the date of his death. 
The nave was then nearly completed. (For 
the history of the cathedral at this time, see 
Ghini, Giovanni di Lapo.) 

Guasti, S. M. del Fiore ; Del Moro, 8. M. del 
Flori; Kohaiilt de Fleury, Toscane; Della Valle, 
Duomo di Orvieto^ L. Runge, Gloclcenthurm zu 
Florenz. 

TALENTI, SIMONE; sculptor and archi- 
tect. 

The son of Francesco Talenti (see Talenti, 
Fr.). He assisted his father at the Duomo 
(Florence), and in 1366 presented a model for 
that building. In 1375 he succeeded Fran- 
cesco Salvetti as capomaestro of the Duomo. 
In 1376 Benci di Cione (see Benci di Cione) 
was associated with him, and they, with the 
assistance of Taddeo Ristoro, designed and 
began the building now called the Loggia dei 
Lanzi (Florence). In June, 1377, the three 
architects were superseded both at the Duomo 
and the Loggia. Talenti afterward returned 
to the Loggia and executed all the carvings on 
the piers and brackets, finished Noy. 29, 1379;, 
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TAPESTRY 

(gee Loggia dei Lanzi for the common attribu- 
tion.) About 1378 Simone filled in the lower 
arclms of Or S. Michele (Florence), and deco- 
rated them with tracery. 

Karl Frej, Loggia dei Lanzi; Guasti, 8. 3L 
del Fiore, 

TALL BOY. A diimney pot of long and 
slender form, intended to improve the draught 
by lengthening the flue. 

TALMAN, WILLIAM ; architect ; d. prob- 
ably about 1700. 

His principal work was Cliatsworth House in 
Derbyshire, England, built, in 1681, for Wil- 
liam Cavendish, Earl, and afterward Duke, of 
Devonshire. He built Thoresby House (1671, 
burned before 1762). In 1694 he was ap- 
pointed by King William III. comptroller of 
the works in progress at Hampton Court. Sir 
Christopher Wren (see Wren) was surveyor 
at Hampton Court at the same time, and was. 
much disturbed by Talman’s interference. 

Blomfield, Benaissance in England, 

TALON. (Same as Ogee.) 

TAMBOUR. A, Same as Drum, as of a 
cupola, B, 

B, Same as Bell, as of a (‘.apital. 

This is the French term often used in Eng- 
lish ; the original signifies also a drum of a 
column. 

TAMIL. Same as Dravidian. 

TAMP (v.). To ram an earth surface, so 
as to harden it and form a floor, or the bottom 
of a trench to make it fit to receive foundations. 

TANK. A large vessel, reservoir, or cistern, 
of wood or metal, intended for the storage of a 
fluid, usually water. (See Plumbing; Water 
Supply.)— W. P. G. 

Supply Tank. (See under Cistern.) 

TAP. A, A faucet or cock through whicb 
liquor can be drawn from a tank or cask. 
(Rare in the United States.) 

B, A steel screw bolt, the threads of which 
are cutting edges, used to screw into the* 
smooth hole of a nut to form an internal or 
female screw therein. 

TAPER. The slope or diminishing of a. 
spire, or of a conical or pyramidal roof. Also 
the diminishing of a shaft of a column ; but as 
this is very nearly always curved, it is not often 
called Taper. (See Entasis.) 

TAPESTRY. A fabric made by a process, 
somewhat unlike weaving ; and, therefore, not a 
textile fabric. It is used for wall hangings. 
Anciently it was the most available covering for 
the stone walls of halls and chambers of a 
strong castle or other residence of the nobility, 
and was usually hung from tenterhooks by 
means of which it was suspended at a distance 
of at least some inches from the face of the 
masonry. It was often allowed to cover the 
door openings in such a way that even when 
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TAPIA 

tlie door was thrown open the person entering 
had still no view of the interior, a parting or 
division between two pieces of tapestry alone 
serving as the entrance. In modern times, 
tapestry is used only for its beauty of surface, 
and is too often stretched upon frames, partly 
on account of the small size of modern rooms, 
and their crowd of furniture and other objects, 
and partly on account of the modern taste for 
extreme accuracy and smoothness. This prac- 
tice is, however, ruinous to the best effect of 
the material. 

TAPIA. A material like Pisd used in many 
parts of Spanish America. A superior kind 
has lime mixed with the fat earth ; this is 
sometimes called Twpia Meal or Royal Tapia. 

TAPROOM. In Great Britain, the same as 
Barroom, as being the place where liquors are 
drawn from the tap. 

TAR. A product formed by the destructive 
distillation, mainly of resinous woods, extensively 
used, in combination with gravel and paper, as 
a watertight roohng material ; or, alone, as a 
damp-proof course. 

TARISEIi (TARISSEL), PIERRE ; archi- 
tect. 

Maitre cVmimre (architect) of the city and 
cathedral of Amiens (Somme, France). In 
1470 he designed the tower of La Haye at 
Amiens, and in 1479 planned the new line of 
fortihcations of that city. In 1483 Tarisel 
made the great altar of the cathedral of Amiens. 
He designed also the main portal of that cathe- 
dral and the central window. 

Nodier-Taylor-Cailleux, Voyages; Picardie, 
V. 1 ; Jourdain-Duval, Portail de la CatMdrale 
Amiens; Bauchal, MicUonnaire. 

TARKIBEH. (See Gravestone.) 

TARRAS, A. An ancient spelling of Ter- 
race. 

B. A strong cement formerly used in hy- 
draulic engineering. 

TARSIA. The Italian inlaying of wood, 
usually light upon dark, common in the fifteenth 
century. The patterns were usually Renais- 
sance scrollwork and arabesques, but also curi- 
ous pictures with perspective effects were 
introduced into the larger panels. (See Inlaid 
Work.) 

An imitation of the inlay was very com- 
monly made by painting, as in the celebrated 
cupboards of S. Maria delle Grazie at Milan, 
known as Lo ScaffaUj which have been well 
reproduced in a book bearing the same title. 

TARTARY, ARCHITECTURE OP. (See 
Turkistan.) 

TASMANIA, ARCHITECTURE OP. The 

native inhahitants, now extinct, were savages 
of the same type as those of Australia, and had 
no buildings, not even roofed and walled huts. 
The white inhabitants are as yet less than 
200,000 in number, nearly aU of British 
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descent, and have erected no buikliiigs of impor- 
tance. The cathedral of Port Ai'thur, the 
abandoned convict station, has gone almost 
entirely to ruin. This was one of the few stone 
buildings on the Mand, hut it wms almost 
devoid of architectural interest. The model 
prison, at the same point, was open, low in the 
walls, a mere series of utilitarian buildings. 
The towns of Hobart and Launceston are of 
about 20,000 and 30,000 iiiliabitaiits respec- 
tively, and in spite of excellent roads and much 
comfort in the better classes of dwellings, little 
of architectural interest is to be found. The 
free settlers are of hut recent arrival, and there 
has not yet been time for that development of 
interest in decorative treatment of a town which, 
unless in the rare case of individual enterprise 
taking that direction, is necessary to growth 
of decorative art of any kind (compare Aus- 
tralia). There are, however, a paiilarnent 
house and a city hall in Hobart ; and a monu- 
ment to Sir John Franklin, who ^vas at one 
time governor of Tasmania, stands in the 
square. In each of the towns named there arc 
churches of different sects. — R. S. 

TASSEL. Same as Torsel. 

TASSO, GIOVANNI BATTISTA DEL; 
woodworker (intar slat ore) and architect; b. 
1500 ; d. May 8, 1555. 

Battista belonged to a famous family of wood 
carvers which fiourished during the fifteenth and 
sixteenth centuries in Italy. He was a protSgS 
of Pier-Francesco Riccio, majordomo of Duke 
Cosmo 1. dei^ Medici, and was much employed 
in the improvement of the Palazzo Yecchio. 
There is a ceiling by him in the second story 
of the palazzo on the side toward the Hfiizi. 
The curious door which he built for the clnrrch 
of S. Romolo is preserved by Riiggieri (op. cit.). 
His most important work is the loggia of the 
Mercato Nuovo of Florence, which was begun 
by the order of Duke Gosmo I., Aug* 26, 1547. 

Hans Stegmami in Geymtiller-Stegmann, Pie 
Arch, der Ben, in Toscana; Euggieri, Studio 
d’^Architettura, 

TATTI, JACOPO. (See Sansovino, Ja- 
copo.) 

TAURISCUS OP TRALLES. 

Apollonios and Tauriseus of Tralles made the 
group of sculpture called the ‘^Farnese Bull’' at 
Naples. 

Collignon, Histoire de la Sculpture Grecque, 

TAVERN. A. A public house ; properly 
such a house used for temporary visits only and 
for the sale of wine and other refreshments, 
excluding cooked food. 

B, By extension, a small inn of any sort. 

O, Formally, or locally, in Great Britain, a 
small shop at the front of a house, either on the 
ground floor or in a cellar, and usually not 
communicating with the rest of the building. 
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■ : ■ TAYLOE ■ ■ 

TAYLOR, ISIDORE JUSTIN SEVER- 
IN’; baroii; French author and artist ; h. 1789 
(at BruBsels) ; d* 1879. 

Taylor was the son of an Englishman natural- 
ized in France, tie was educated in Paris, and 
in 1811 began his artistic voyages. He served 
in the army in 1813, and was coMmissaire 
royal the Tin^atre Francais in 1824. In 
1838 he vwas created inspectmT general des 
beaux arts. He travelled extensively in Eu- 
rope and the East, and published a series of 
monumental topographical works, the most 
important of which is the Voyages 2yitt07'esques 
et ' rouiantiqnes de Vamiemie France (Paris, 
1820-18G3, 24 vols. folio). This work was 
never finished. The innumerable lithographic 
illustrations are extraordinarily fine, diwn by 
Isabc^y, Gdricault, Ingres, Horace Vernet, Fra- 
gonard, Viollet-le-Duc, Oiceri, Duzats, and 
Baron Taylor himself In the editorial work 
he was assisted by Charles Nodier and A. de 
Cailleux. He published Voyage qnttoresque 
en Espiagne^ en Portugal, etc. (Paris, 1826- 
1832, 3 vols. 4to) ; Syrii rEqypteJaPalestme 
et la Jud^e (Paris, ‘1835-1839, 3 vols. 4to)p 
PMeruiage d Jerusalem (Paris, 1841) ; Voy- 
age en Suisse (Paris, 1843) ; Les Pyrenees 
(Paris, 1843, 8vo). 

Larousse, Dictionnaire. 

TAYLOR, GEORGE LED WALL; archi- 
tect; b. 1780; d. April, 1873. 

In 1817-1819, and again in 1857-1868, he 
visited France, Italy, Greece, and Sicily. June 
3, 1818, he discovered the monumental lion 
which commemorates the battle of Chaeronea 
(338 B.O.). Taylor published numerous archi- 
tectural works, and is best known by his Auto^ 
biography^ which contains descriptions and 
illustrations of many important monuments. 

Taylor, Autobiography of an Octogenarian Ar- 
chitect. 

TAYLOR, SIR ROBERT; sculptor and 
architect ; b. 1714 ; d. Sept. 27, 1788. 

The son of a stone mason of London* He 
visited Rome, and on his return executed, among 
other works, two monuments in Westminster 
Abbey, a statue at the Bank, and the sculpture 
of the pediment of the Mansion House, London. 
He had a large practice in England, and suc- 
ceeded James Stuart (see Stuart, J.) as surveyor 
of Greenwich Hospital. 

Eedgi'ave, Dictionary. 

TAZZA. A vase having the form of a flat 
and shallow cup, with a high foot or stand. 
The term is applied to the basin of a fountain 
when supported by a pillar; and some foun- 
tains have two, or even three, tazzas, vertically 
an-anged, and growing smaller as they ascend. 

T BAR. (See special noun.) 

T BEAM. (See special noun.) 

TCHISH. The Klamath term for settle- 
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TBLBSTBRION 

meiit, camp, wigwam, lodge, village, town. 
(See Latchash.) 

TEAGLB POST. ; In timbeiYrannXi,b 
supporting one end ol a tie-beam ; tliat is to 
say, one of the lower angles ot a I’oot truss. 

TEBI. In Egyptian building, ],»rick imuh^ 
of the mud of the Nile, mixed, witli traginciits 
of potteiy, chopped straw, or the 
Brick, n.) 

■ TECASSIR. In Mohammedan arcliitecture, 
a gallery in a mosque, especially one lor the use 
of women. 

TECCIZCALLI. (See Calli.) 

TECPAN. The Aztec (Nahiiatl) council 
house, or official house. F. S. D. 

TEDESCO, GIROLAMO. (See ' Girolamo 
Tedesco.) 

TEE (adjectival term). Having the shape 
of a capital T. Componnd terms beginning 
with this word are used to describe many ol)- 
jects, of which sometinies only the section 
suggests the capital T. The same faiuned re- 
semblance has caused the use of the word, sub- 
stantively, for the Burmese royal symliol, 
generally appearing as a crowning ornauiciit, as 
upon the s])ire of a pagoda,. 

TEEPEE. Same as Tipi. 

TEE SQUARE. (Sec under Square.) 

TEGULA. A tile ; the Latin term, and 
used in English for tiles of unusual shape or 
material, such as the marble tiles of some Greek 
temples. (See Tile and subtitles.) 

TEL. A mound ; the modern Arabic term, 
which enters into many compound names of 
sites, as in Egypt and Mesopotamia. (Also 
written Tell.) 

TELAMON (pi. TELAMONES). A male 
statue serving to support an entablature, im- 
post, corbel, or the like, and forming an impor- 
tant part of an architectural design. Telamones 
are generally considered the same as Atlantes, 
which word is more usual in classical arclifnol- 
ogy. In the elaborate architecture of the 
eighteenth century, half figures of men, usually 
bearded, and of exaggerated muscular develop- 
ment and extravagant pose, are used as sup- 
ports of porches, and the like. The name 
“ telamones ” may be extended to apply to 
these. 

TELEPHONE. (See Electrical Appliances.) 

TELESTERION. A place for initiubion ; 
especially the temple at Elensis, in wliich were 
held the initiatory rites to the Elensiniau Mys- 
teries. The building was of unusual character 
for a Greek temple, having twelve columns in 
the front, the only dodecastyle portico known 
in antiquity; and the interior was hypostyle, 
with forty-two columns in six rows. Seats cut 
in the rock were arranged on all four sides of 
the building. The interior measured about 170 
by 175 feet. The manner of its roofing and 
lighting is not known. (Compare Thersillium 
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TEMPERA 


and tlie Zens temple at Akragas, described iin- i 
der Sicily, for Grecian lialls and interior archi- 
tectnre.) 

TELFORD, THOMAS ; engineer ; b. Aug. 

9, 1757 (in Scotland); d. Sept. 2, 1834. 

He was apprenticed to a stone mason, and in 
1780 went to Edinburgh. After 1782 he was 
eniployed on Somerset House in London. Be- 
tween 1795 and 1805 he constructed the Elles- 
mere canal, with its great aqueduct, and between 
1773 and 1823 the Caledonian canal in Scot- 
land. He made the roads in the highlands of 
Scotland, with about twelve hundred bridges. 
His name is associated with a peculiar form of 
pavement for roads, 

Ricknian, Life of Telford. 

TELLTALE PIPE. A small overflow pipe, 
attached to a tank or cistern, to show, by drip- 
ping, when the receptacle is full. 

TBMANZA, TOMASO ; architect, and 
WTiter on architecture; b. 1705 (at Venice); 
d. 1789, 

The son of an architect, a nephew of G. 
Scalfarotti, and a pupil of Niccolo Oomini and 
the Marquis Poleiii (see Poleni). In 1726 he 
entered the commission of engineers at Venice, 
of which he became chief in 1742. Among 
the few buildings constructed by him are the 
cliurch of S. Maria Maddalena in Venice (Ci- 
eognara, op. cit.), the facade of Margherita at 
Padua, and the Rotondo of Piazzolo. He is 
best known by his books : DeW Antichitd, di 
Mimlno, Ubri due, traccoUa di Ant kid in- 
scrlzioni (Venice, 1741) ; DisseHazione sopra 
IkmikJhissimo te/rritorio di jSanf llario nella 
dimed cV Olimto (Venice, 1761, folio); Vite 
d(f piU eelebri archUetM e sciiUori Venezlani 
die fiorifono nel secolo decimosesto (Venice, 
177*8, folio) ; Antica pianta del incUta dttd 
di Venezia deliiieata circa la meta del XII. 
secolo, etc. (Venice, 1781, 4to), The Degli 
Archi e delle volte, etc., was not published 
until 1811. Temanza’s Vite is one of the most 
important books of its class. 

Comolli, Bihliografia Storko-critica ; Paoletti, 
Mmwcimerit<> ; Larousse, Dictionnaire ; CiQO$n2i,TQ,, 
Fahhriche di Venezia. 

TEMASCALB; TEMAZCALLI. A little 

adol)e Imt, built by Indians in Mexico as a 
Sweat Lodge.— F. S. D. 

TBBCBNOS . In Greek antiquity, a piece of 
ground specially reserved and enclosed, as for 
sacred purposes, corresponding nearly to the 
Latin tempi umi in its original signification. In 
some cases the temenos contains but a single 
shrine, or temple, in the modern sense, while in 
others, as in the celebrated cases of Olympia 
and Epidauros, many important buildings, in- 
cluding several temples of considerable size, are 
arranged within the enclosure, (See Delu- 
brum.) Cut, column 755. 
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TEMPER. M. To riiix, iiioi s ten, and knead 
clay, so as to bring.it to proper con sis teiiey to 
form bricks, pottery, terra cotta, etc., prelimi- 
nary to hardening by fire. " 

B. To bring a metal, as steel, to a proper 
degree of hardness and elasticity, by alternately 
heating and suddenly cooling the metal, its 
colour, by those processes, gradually changing 
from light yellow to dark blue, the metal be- 
coming harder at each stage. 

G. To toughen and harden glass by plunging 
it at a high temperature into an oleaginous batii, 
under the process invented by M. de la Bastie, 
or by heating and suddenly cooling it, according 
to the Siemen process. 

D. To mix and knead lime and sand and 
water, in such proportions as to make mortar 
for masonry or plastering. « 

TEMPERA (L. temperare = to mix in 
due proportion). 

A water-colour process. It is also called in 
these days .Kalsomine (which see) or Oalciinine. 
The medium is water mixed with some binding 
substance, such as the wdiite and yolk of egg, 
or the yolk alone, gum tragacantli, glue, honey, 
glycerine, milk, or the like. Unless mixed 
with, or protected by, some insoluble material, 
it is not suited to surfaces exposed to moisture. 
The Egyptians used tempera both on the out- 
side and inside of their buildings. It w’as the 
national method. The Greeks and Romans 
occasionally used it for interior decorations, and 
very frequently in combination with other 
processes. For instance, the author's investi- 
gations have led him to the conclusion that the 
ground of the panel or mural painting was often 
true fresco, and that the applied ornament or 
figure composition was in tempera. Tempera 
was much employed by the mediceval artists 
for the interior decoration of buildings, and 
occasionally by the Renaissance painters, wdiose 
process par excellence was fresco, though all 
retouches in this latter process were made in 
tempera. It is much xisecl in modern times. (See 
Kalsomine.) The Italians use it to-day on 
the exterior of buiklings, the milk with wdiich 
the colour is mixed preventing its dissolution. 
Sometimes a touch of oil or a little glue is 
mixed with the first coat, but the last coat is 
generally a simple mixture of milk, water, and 
colour. If these coats are applied to fresh 
plaster, so much the better. (See Fresco Paint- 
ing.) For the special qualities of milk as a 
medium the reader is referred to Casein. Cen- 
nino Cennini, who is the mouthpiece of Giotto’s 
followers, gives two recipes (preferring the 
latter) for tempera on interior walls : (1) the 
colours to be mixed with egg and the milky 
juice of the fig tree ; (2) the colours to be 
mixed with the yolk of egg alone. All 
water-colour paintings, if protected from mois- 
ture and sunlight, are relatively durable. They 
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TBMPIO MAL ATBSTI AN O 

(See Thermostat ; Temperature Regulator ; both 
ill the article Electrical Appliances.) 

TEMPERATURE REGULATOR, ELEC- 
TRIC. (See Electrical Appliances.) 

TBMPIETTO. In Rome, a Biiiall circular 


fade slightly if exposed to an excess of light; 
but, on the other hand, they do not darken, as 
oil or varnish paintings darken, with time. 
Moreover, they have a dead or flat finish. 
Dampness, of course, is fatal to them. They 


Temenos at Epibaueits : the Boundaries have not been determined throughout ; the Stadium 

WAS OUTSIDE THE SaCRED ENCLOSURE. 

cannot be washed, and for that reason are not building designed by Bramante, and erected in 
suited to walls requiring constant cleaning. 1502. It stands in the cloister court of B. 
(Also called Distemper.) Pietro in Montorio. 

— Feebekio CROWNXisrSHlEm TEMPIO MALATESTIANO. Tlie church 

TEMPERATURE, REGULATION OP. of S. Francesco, the cathedral, at Rimini, on 



TEMPLATE 


the east coast of Italy; an ancient Grothic 
church which was altered by Leon Battista 
Alberti at the command of tlie lords of Mala- 
testa, who governed the district. This was one 
of the earliest pieces of work done under the 
classical revival ; for Alberti undertook to cover 
the old building with detail studied from the 
antique, and began the erection of a west front 
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not ordinarily applied to buildings erected by 
Christians (but vsee definition B). nor by Moham- 
medans; by the modern Jews it is used in a 
somewhat special sense, as part of a proper 
name, given to an individual synagogue in con- 
nection with other words usually of Hebrew 
origin ; as the Temple Beth-El in Hew York. 

K A building erected for Christian worship 



Temple, Fig. 1: that of Khuksu, built by Eamses III. at Karnak; the HypiSTHRAL Court. 


studied from the Roman triumphal arch at 
Rimini. 

TEMPLATE. Same as Templet. 

TEMPLE, THE. In London. (For Inner 
Temple, Middle Temple, see Inns of Court ; see 
also Temple Church, and Church, coL 568.) 

TEBCPLE. A. An edifice dedicated to the 
service of a deity or deities ; more especially 
a building used for such purposes as worship 
and the performance of sacred rites, or the 
keeping of objects of veneration. The word is 
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other than that especially recognized by or pre- 
vailing in a given state ; as especially in France, 
a place of Protestant worship, and in England, 
in the sense of a proper name, nearly like the 
usage of the modern Jews mentioned aliove, 
especially a building of the nonconformists or 
dissenters, and intended to receive a large con- 
gregation. (Compare Tabernacle.) 

(7. An establishment of the Knights 
Templars ; a medimval and modern term re- 
placing the full title of commandery or pre- 
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sacred rites, it is thought hy some writers to 
have also been in early times a lortrt'ss in 
which the god and his peoji)le de tended tln'm- 
selves against foes who sought to <*onquer the 
country and destroy the local tleity. Tlirnugh 
the conservatism so eluiraetmtstie of tln^ .flgyp" 
tians, its defensive ehnraeter was maintaineil 
even after the consolidation of the empin' had 
checked local warfare, and aih'r the estahlislo 
ment of a national pantheon had placed the 
temples of the gods htyond. freipumt da.nger 
from attack. 

As a typical plan of an, Egyptian temple we 
may take that of the south temple at Karna.k. 
Often, as in this instance, a great ceremonial 
gateway (see YoL L, pi. XXX.) dominated the 
appi’oach, while beyond a roadway, flanked hy 
rows of sphinxes or of images of the temple’s 
sacred animal, led up to the real entramte of 
the temple. Sometimes the avenue of sphinxes 
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ceptory ; especially in Paris, the important 
estahlishment, some of the buildings of which 
remained until after the French Kevolution. 
In this sense, in French history, the temple 
was the huilding used as the prison in which 
King Louis XVI. and his family vrere confined. 

(For other places of worship, see Chapel ; 
Ghurch; Synagogue.) 

General In most languages the temple 
bears a name indicating that it is the dwelling 
place of the deity. The word ternplum (de- 
rived from the same root as the Greek temenoSj 
ie., cut off or separated) was, with the Eomans, 
originally used to designate the space of earth 
and sky marked oft* hy an augur for divination. 
Later it was used of consecrated spaces gen- 
erally, and it was probably not till the end of 
the republic that its use as applied to the house 
of a god (superseding the older mdes or mdes 
sacra) became general. 
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DIVIDING NAOS. 


The temple is common to religions which 
have reached a certain stage of advancement, 
having generally passed beyond the worship of 
natural objects and reached a point at which an 
image of the god needs the protection of walls 
and a roof. Thus the Oultos image is the 
raison d'etre of the temple. 

The religious ceremonies of the ancients were 
largely centred around the altar, which, al- 
though it was not -within the temple, was of 
more moment to them than the image of the 
god. Thus a temple is not necessarily a place 
of public worship, many temples being open to 
the priests only. In providing for the needs 
of both worship and ritual, a temple generally 
has, first, either in or near it, a place for the 
meeting of the worshippers (as around the altar 
in the Greek and Roman temple or in the great 
forecourt in the Egyptian temple) ; second, an 
important chamber (as the naos of the Greek 
or the hypostyle hall of the Egyptian temple) ; 
third, a sanctuary, adytum, or holy of holies. 

Egypt. While in Egypt the temple was 
always a place suited to the performance of 
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terminated in obelisks which stood before the 
wall which enclosed the temple proper. The 
front of this wall consisted of two colossal 
pylons or wide towers, each with its four sides 
sloping slightly inward and crowned by a 
characteristic cornice, made of a roll and a 
great hollow moulding. The passage betiveen 
the towers was na^rrow, and, being fitted with a. 
wooden door, plated with metal, it was easily 
defended. There were also, as a rule, some 
small posterns piercing the gi'eat wall 
Passing beWeen the pylons, one entered a 
courtyard enclosed by the temple wall and 
colonnaded on two or three sides. This part 
of the temple is called the hypaethral court. 
It was without a roof except over the col- 
onnades. (See Fig. I., though this is of a much 
smaller court.) Beyond the courtyard one 
reached the hypostyle hall, architecturally the 
most imposing part of the temple. Its roof 
was carried hy many columns. Light was ad- 
mitted by a clearstory, or, in later times, over a 
low screen wall between the columns of the 
front. (See Vol. I., pi. XXXI., for the exterior 
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of a liypostyle hall and the screen wall.) a gate directly opposite the pylons. Sacred 

■Beyond the hypostyle hall lay the sanctuary, ways, flanked by sphinxes or animals, led from 

the part of the temple of gTeatest religious one temple to another or to the !Nile, where 

signiheance. Within it was a rectangular barks for the service of the temple or of the 

structure, serving in some cases as the cage dead were moored. 

the sacred animal, and in others to contain The Egyptian temple seems always to have 
whatever other object was supposed to* be the been regarded as open to additions. Its 

iiicjorporation of the god. The sanctuary was growth was gradual The temple with the 

inore or less surroimded by chambers, generally normal plan is seized upon by a new king, 

dark, which served as storerooins for furniture, who converts its courts into covered halls, 



Tkmple, Fig. 3: that of Neptune at P^estum; see the Section, Fig. 2. 



sacred garments, processional objects, standards, 
and the like. 

The inner walls of the temple, from pylon to 
sanctuary, were adorned with scenes represent- 
ing religious ceremonies. The front walls of 
the pylons were sculptured with scenes of vic- 
toiy over the enemies of the king and of the 
god. The walls and their sculpture were 
generally covered with fine plaster and finished 
in brilliant colours. The sacred enclosure, 
which frequently contained 
the d'wellings of the priests, w a^ ^^^^-yl 
occasionally by a wall, and 
an earthwork, the only acces4 ^^^^^ ^%jS^ 


builds new courts before the old, new pylons in 
front of all. Another sovereign repeats the 
process, until at length we have vast areas 
covered with buildings, as at Luxor and at 
Karnak. 

There were some departures from the typical 
plan, and among these the most marked were 
temples excavated from the mountain side, as 
that at Ipsamboul, with its colossal, seated, 
rock-cut figures guarding its entrance ; or 
those others partly built upon the plain and 
partly within the mountain, as that at Deir-el- 
Bahri, where the temple stands on a series of 
terraces. The plans of small temples are quite 
h 762 






Tariable. At there is one of tin- 

tisiial beauty, the plan of which, a cella siir- 
roiiiided by a colonnade, strongly suggests 
the Greek type. (See Egypt, Architecture of.) 

Mesopotamia. The plain of the Tigris and 
Euphrates, similar in many ways to the valley 
of the Aide, produced, howevei\ a temple system 
strongly in contrast with that of Egypt. In 
Egypt the temple oTershadows in importance 
.all other structures. In Mesopotamia it is the 
palace which puts the temple in a secondary 
place. The temples of Egypt, hiiilt for the 
most part of enduring materials, are so well 
preserved that our knowledge of them is 
almost complete. In Mesopotamia the tem- 
ples, built as a rule of uiiburnt bricks, have 
melted into shapeless mounds. In spite, how- 



Shuines. Hexastyle Ioxic Portico partly 

IKDICATED BY THE THREE PORTICOES; TET- 

RASTYLE Ionic Portico with Two Columns 

IN RETURN ; ANI> BBILOW, TeTRASTYLE PoRTICO 

OF Caryatides wuth Two Figures in return. 

ever, of the unfavourable condition of the ruins, 
we have learned from them, and from ancient 
reliefs and texts, certain fundamental facts. 
Certain Assyriologists maintain that the plain- 
inhabiting races of Mesopotamia regarded their 
gods as mountain-horn and as dwellers upon 
mountain tops, and that, therefore, in erecting 
dwelling places for them,* they sought to repro- 
duce their mountain homes. Certain it is that 
a mound of earth was piled up and formed 
into a terrace for the temple, which, both in 
Babylonia and Assyria, took the form of a 
squai'e tower, known as the zikkiirat, which 
rose in successive stages, forming a stepped 
pyramid. (See cut under Mesopotamia.) This 
tower w-as ascended either by steps leading 
from story to story, or by an inclined way run- 
ning around it, by which access w^as bad to 
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the platform at the top, where stood, aceonljng 
to Herodotus, a mystic slirine, the dwelling 
place of the god. Hugeness and especially 
height were the criteria of excellence in tiu', zik- 
kurat. The number of stories varied. Tliree 
or four w-ere usual, but in some cases there 
were seven. The moimd grew by accretions, 
a new ruler raising it to form liis terrace at a 
level higher than those of his predecessoi's, 
a method clearly demonstrated in the t‘xe;u'a- 
tions of the temple of Bel at Nippur. ’Wdiile 
the mass of the zikkurat was ot iinhaked 
brick, one or more of the outer wall laces were 
generally of burned bricks, wiiile in some cases 
enamelled bricks of yellow and blue were used 
for hicings. Within the temple there seem to 
have been certain chambers. At Nimroud two 
temples have been found showing a long hall 
and a small room containing the statue of the 
god. This was the Papakhu, the most sacred 
part of the temple, to wliich Imt few liad 
access. One of these temples had, in addition 
to these two chambers, a small hall in front of 
the larger, and thus we have the usual three- 
fold division. Within the temple ari'a w'cre 
smaller shrines, and in front of the zikkurat 
w^as a large open space where the faithful coti- 
gi-egated. Sacrifices were oflered, not at the 
top of the tower, but on altars at its base. 
Clustered about the temple WTre d\velling 
places for the priests, schools, observatories, 
halls of judgment, and other buildings. (See 
Mesopotamia, Architecture of.) 

Fhamicia. The Pha^nicians, who carried 
the arts of Egypt and Mesopotamia to all the 
shores of the Mediterranean, were undoubtedly 
builders of great temples. So scanty are the 
actual remains, however, that we T-an do 
scarcely more than approximate the general 
type. There is sufficient evidence to show 
that a monumental enclosure surrounded a 
great platform (as at Baalbec), on which stood 
a sanctuary. Of the sanctuary itself, our 
knowledge, derived chiefly from certain medals, 
is very slight. 

Jiidcea:' The architecture of ancient Judma 
was I^hoenician in character. The temple of 
Solomon was largely of Phoenician workman- 
ship. Its actual remains are most scanty, con- 
sisting of certain foundations, the megalitiiic 
aspect of which recalls similar work at Baalhec. 
Among the many restorations of the temple 
based upon Biblical texts, great discrepancies 
exist. None of them bear such an air of in- 
hei'ent probability as to be really convineing. 
From the texts it is easily seen that the Temple 
. of Solomon had an entrance porch, a rectan- 
gular chamber lighted by narrow windows, and 
called the holy part, and a cubical sanctuary, 
the holy of holies. All these, excepting the 
porch, were surrounded by many small cham- 
bers, three stories in height, apparently in the 
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That of Poseidonj at Paestum (in Greek, Poseidonia) in Campania. This gives tlie typical interior of a Doric temple of the fifth centiiryj 

and should be compared with the Plate of tiie Theseion. 
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tliiekness, of the exterior, wail Although' the 
arraiigemeiit of the plan is clear,, the, manner ■ 
, in which the, exterior was treated is not known. 

The veay detailed description of the temple 
seen hj Ezekiel in a vision is partly a memory 
of the earlier structure and partly a fabric of 
the imagination. Ezekiel shows us a temple 
with sxirroundings far larger and more complete 
than those of the earlier temple. The temple 
as actually reconstructeil by Zerubbabel Avas 
certainly iess splendid than that ot Solomon, 
but was, probably larger. 
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consisting of a douMe enclosure, of the dearth 
or altar, have recently been discovered, iheir 
plan is closely similar to that of Gre^k houses 
of the Homeric age, where the hearth had a 
sacred character. (See Persian Architecture.) 

Greece. The planning and construction ot 
Greek temples having been so fully d^cussed 
in other articles (see Grecian ; Greco-Koman ; 
Greece, Architecture of ; Roman Imperial) the 
origin of the temple among the Greeks and the 
relation of its parts to their worship wiU alone 
be considered here. 



TKMPnn, Fia. 3: that ok Vbsta at 

Of the temple built by Herod on the site of 
Solomon’s temple, several ancient^ descriptions 
exist, throwing some light upon it and much 
upon its surroundings. The state of the evi- 
deiiee, however, is not such as to allow a plan 
of the temple itself to he made with certainty. 
Its architectural treatment was influenced by 
the use of classic orders. (See Syria, Archi- 

The ancient Persians were both star 
and fire worshippers. Remains of a staged 
tower similar to those oflMesopotamia have been 
found at Djour, and sanctuaries for fire worship, 
mu 


Tivoli; Bbstobation ok J. A. Leykil. 

From the earliest times there seem to have 
been plots of land in Greece set apart for certain 
deities and consecrated to their uses. A sanctity 
■was associated with eaves or mountain tops or 
groves of trees. Even the Mycenman age reveals 
no structure which is definitely a temple, although 
such an arrangement as the Megaron of the pal- 
ace at Tiryiis, a porch preceding a rooxn contam- 
ing a hea4, was undoubtedly the archetype of 
the Greek temple, the simplest forms of which 
approximate it closely (see plan of amphiprostyle 
temple, under Columnar Architectiue). plough 
Homer makes some slight mention of the temples 
■■■ 
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of the godsj he gives no description of them as 
he does of the palaces of his heroes, whom we 
see sacrificing upon the altars in their forecourts. 
Indeed, it is highly improbable that such struc- 
tures as we designate by the wnrd “ temple” ex- 


general stimulus to temple building was felt in 
Greece. The Greek temple, properly so called, 
scarcely reaches an earlier period than the 
seventh century b.o. 

Among the Greeks the temple was not a 
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isted at all at the time of Homer. It was not 
till anthropomorphic ideas of divinity, necessi- 
tating the use of images, came into vogue, that 
some form of artificial shelter for such images, 
i.e., a temple, became necessary. Centuries 
elapsed after the Dorian invasion before any 
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building in which a congregation met and wor- 
shipped. It was regarded as a place where the god 
might favourably be invoked, though not neces- 
sarily his dwelling place. It thus happened that 
many temples were kept closed except on special 
occasions, some being opened but once a year. 
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The perfected Greek temple was ordinarily 
divided into proiiaos, iiaos, and opistliodomos. 
(See plan of Partlienon under Columnar Archi- 
tecture.) Passing through the pronaos, in which 
stood statues or votive offerings, one entered the 
naos or cella, whicli occupied the central part of 
the building. In the larger temples the naos 
consisted of three longitudinal divisions, those 
on tlie sides 1}eing separated from the central hy 
rows of columns, (See Figs. 2 and 3.) In the 
central division and at tlie end ffrrthest from the 
•entrance stood the chief object of veneration, in 
early times a rude image and at last a splendid 
statue of the deity. Beyond the naos, at the 
extreme end of the temple, was the opisthodo- 
mos or treasury, the proximity of which to the 
sacred image served as a special protection to 
the wealth of votive offerings stored wdth in it. 
These offerings, very varied in character, fre- 
quently of great value, were in certain cases so 
numerous that special storehouses or treasuries, 
as at Olympia, had to he provided for them. 

Not infreciuently the temple con- 
tained an adytum or place to which 
access was proliibited, a secret chain])er 
in which sacred or mysterious objects 
were hidden. These adyta were some- 
times under ground, and to tliem were 
generally removed the older and more ' 

sacred images when they were replaced f ^ 
by more splendid statues of the gods, j 

The Greek temple stood within a 
sacred enclosure or Temenos (which 
see), within which may have been 
temples, treasuries, tombs, altars^ 
monuments, and even gi'oves, the whole 
enclosure being marked out by boundary stones, 
or enclosed within a wall and entered through a 
great gateway or propylmon. 

Eotm. As the primitive religion of the Ro- 
mans was essentially that of the Etruscans, it 
is natural that their early temples should have 
been based directly upon Etruscan models. In 
its early form the Etruscan temple seems to have 
been a wooden structure with columns widely 
spacetl and witli decorations of terra cotta and 
bronze. Its portico, of unusual deptli, was di- 
vided into three parts, by two rows of columns, 
aiui its cella, similarly divided, usually had at 
its (Bxtrcmity the shrines of three deities, Qne 
important example of such a temple, that of 
Jupiter Oapitolinus, survived until the time of 
the Empire. On this, Vitruvius based his ac- 
count of the Tuscan temple. 

The Romans seem to have been far less im- 
pressed by the splendid groups of temples, such 
as those at Pmstum, erected at an early date by 
Greek colonists in Magna Grmcia, than one 
would have imagined. Indeed, it was not until 
after the conquest of Greece itself that the 
temples of the Romans were deeply influenced 
by those of the Greeks. Certain well-marked 
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differences were, however, well maintained. The 
Roman temple differed from the Greek: 1st, in 
the greater depth of its portico; 2d, in the 
greater proportional width of the cella and the 
omission of its interior rows of columns ; 3d, in 
the relatively infrequent use of a peristyle ; 4tli, 
in the placing of the temple, not on a stylobate 


♦ ® \ 


Temple, Fig. 7 : that at Elloba, India. 

of steps, but on a lofty base or podium, with 
plinth and cornice of its own. (See VoL IL, 
pLXIL) 

The Romans, from the earliest to the latest 
times, showed a fondness for the circle in their 
temple plans. In the Temple of Vesta, in the 
Forum Romanum, one of the earliest of Roman 
temples (compare that at Tivoli, Fig. 5) ; in the 
Pantheon of Hadrian, the noblest of circular 
buildings ; even in such late examples as those 
of Spalato and Baalhcc, this fondness manifests 
itself. 

The altar stood before the Roman temple, and 
its treasury was usually formed under the ffoor 
within the podium on which the temple was 
built. (See xn'eface to Vol. II.) 

India. Of the temples of the first Brahmin- 
ical period in India, the age anterior to the third 
century b.o., but little is known. 
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tope. (See Fig. 7.) The fogade, oriu 
with coliimias, was cut like the rest of i 
pie from the rock. The cells of a ur 
usually surround the Buddhist teiiiple. 
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Of the Buddhistic period, heginiiing about the 
third century B.C., and extending to the fifth 
century of our era, abundant remains of temples, 
both aboYe and below ground, exist. The gen- 
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The Tannoji Temple and Pap:oda at Osaka, tXapan ; 
the Hondo and To of a great religious establishment. 
Originally of a very ancient epocli, they have been 


often rebuilt, and are now nearly of pure Tokugawa 
style, seventeenth or eighteenth century. Compare 
plates and text illustrations under Japan and Pagoda. 
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two .si'orioH (as at Ell ora) or more commonly a 
towiO’ of many stories. ^ Two types exist In 
one wails are v'erticalj and each story is 
sl!<;iitly smaij(;r than the one belo\¥ it, i,e., a 
sfa.nv(l tower. In tlic other, the faces of the 
tow(‘r <*urvine: inward, prodnee. highly interest- 
ing and <'ha.ra(den.stic masses. Though it is 
ditrnadt to summarize the types of Indian tem- 
ples, it will i>e well to point out that in some 
{nstaiiet*s gnait halls appea-*, the roofs of which 
mv- carried by columns, wiulc in others dome- 
eover(‘d anaus n-re found. The ordinary accom- 
paniiutmts of Brahminical temples are gateways, 
coveretl halls for pilgrims, and sacred lakes sur- 
roumkd by porticoes. At times the gateway 
taivcs tile form of the stepped tower, giving ac- 
{‘ess to a columned hall which is the temple, 
in other instances the columned hall is the 
gateway, and the tower plays the role of temple. 
Sometimes the entire group of temple and acces- 
sories was (‘ut from tlie living rock. As in the 
ease of Egyptian temples, the principal Brahmin- 
ical timiples were formeil by successive gi'owths 
around an earlier sanctuary. (See India, Archi- 
tecture of.) 

(Jliiiui and Japan. In so brief a summary 
the religi(jus aniiitecture of China and Japan 
may be reduced to a description of the Buddhist 
temple. Its type is a building of two stories, 
of which the lower is open in front but sur- 
rounded by a veranda, while the upper is 
covered by an ornate roof. The sanctuary is 
enclosed by a sort of cloister, behind which are 
rooms for pilgrims and cells for bonzes. At the 
entrance to tlie enclosure is a porch before which 
stands a gateway without doors. Pagodas, 
whii^h it must be remembered are not necessarily 
tem[>los, often stand within the enclosure. As 
in Egypt and India, the temple group is often 
the result of successive growtlus. In China the 
arrangement of temples is generally a symmetri- 
cal one. In Japan, where the picturesque pre- 
vails, the sacred enclosure is often treated as an 
informal park. In China the temple has an 
hieratic stamp ; in Japan it is a pei'sonal and 
living work. (See China, Architecture of ; 
Japan, Ai'i^hitecture of.) 

Ifexico; Yifcatan; Pern. A similarity 
exists lietwecu the temples of Mesopotamia and 
those of Mexico, Yucatan, and Peru. In these 
countries the temple is usually sot on a platform 
or terrace. Its typi(;al form, called a Teocalli, 
was a pyramid or cone, up the sides of which 
ran straight flights of stops, leading to a sanctu- 
ary on the summit. In some examples the 
slopes a, re continuous iis in a true pyramid, in 
otlu?rs they rise by stages, forming a stepped 
tower, (See Mexico, § I. ; South America.) 

— Peahk Miles Day. 

tnSMPLB BAR. (See Bar.) 

TEBCPIiB COTRCH. In’»general, a church 
belonging, or which has belonged, to a post or 
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. TEMPLE, OF castor; 

‘ fortress of the Knights Templars ; especially a 
very interesting and beautiful structure in 
London consisting of two parts, a circular 
Romanesque church of the twelfth century, and 
a choir with nave and aisle, built in the thir- 
teenth century. The building is valuable archi- 
tecturally, and contains some beaiitifiil altar 
tombs and other monuments. 

TEMPLE MOITHD. ' A. A mound with 
level summit, supposed to have supported a 
temple. The most noteworthy of these is at 
Cahokia, Illinois. It is 90 feet high with a 
summit area of 200 by 450 feet. 

B. The Teocalli of Mexico and adjacent 
regions. (See Mound ; Teocalli.) — F. S. D. 

TEMPLE OP ANTONINXJS AHD FAUS- 
TENTA. In Rome, fronting on the Forum on 
the northeast side; hexastyle, Corinthian, but 
with shafts of rich marble, and not liutecl. The 
cella is used as a church. 

TEMPLE OP APOLLO DIBYMiBITS. 
At Miletus, in Asia Minor ; an Ionic building 
of great splendour, dipteral, the outer colonnade' 
decastyle, with twenty-one columns on the flank. 

TEMPLE OP APOLLO EPICURIUS. At 
Bassm, near Phigahea in the Peloponnesus ; 
Doric peristylar hexastyle, Avith fifteen columns^ 
on the flank, the naos divided in a very unusual 
manner, and for purposes not well understood,, 
the unusual length of the building also requir- 
ing explanation. 

' TEMPLE OP ARTEMIS. At Ephesus,' in 
Asia Minor; commonly called, after the Eng- 
lish translation of the Kew Testament (Acts 
xix. 27), Temple of Diana of the Ephesians; a 
magnificent Ionic building, dipteral, the outer 
colonnade octostyle, witli twenty columns on 
the flank; the naos had a portico distyle in 
antis, and this and the inner chambers are di- 
vided by a double row of columns. (For the 
unique feature of this building, see Colummi^ 
Oinlata.) 

TEMPLE OP ATHENA NIKE. At Ath- 
ens ; a very small tetrastyle Ionic building on 
the Acropolis. When the Turkish fortifications 
were demolished the fragments of this temple 
were discovered, and the whole Avas put together 
in 1836 by German architects, in what is prob- 
ably a correct reproduction, though the exact 
ancient site cannot be determined. There is 
a parapet of slabs of marble exquisitely sculp- 
tured in relief. 

TEMPLE OF AT3EIBNA POLIAB. One 
of the shrines contained in the Erechthenm 
(which see). 

I TEMPLE OP BASSiB. (See Temple of 
Apollo Epicurius.) 

TEMPLE OP CASTOR. In Rome; prop- 
erly of the Dioscuri, Castor and Pollux, on the 
southerly side of the Forum. The partly exist- 
ing building dates from the reign of Augustus;, 
three Corinthian columns are in place. 
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temple op concoed 

TEMPLE ; OF CONCORD. At Rome ; ■ a 
very curious builcliiig at the extreme north-west 
of the Forum. It was oblong, "with the main 
entrance in one of the long sides ; but it is so 
entirely ruined that its original character is 
largely matter of conjecture. It is considered 
in ■Lanciani'’s Mums ctnd Ii]xcavatio7is, 

TEMPLE OP FAUSTINA. Same as Tem- 
ple of Antoninus and Faustina. 

TEMPLE OF FORTUNA VIRILIS. (See 
Temple of Fortune.) 

TEMPLE OP FORTUNE. At Rome, fa' 
the Forum Boarium ; a very ancient Ionic tem- 
ple, probabiy rebuilt in its present form in the 
third century. 

TEMPLE OP HEROD. At Jerusalem. 
/See the article Temple ; Judcea.) 

TEMPLE OP JUPITER CAPITOLINUS. 
At Rome; more properly, of Jupiter Optimiis 
Maximus on the Oapitoline, the most revered 
of the shrines of Rome, standing on the south- 
ern peak of the Oapitoline Hill. Originally of 
Etruscan type, with columns in front only and 
■wooden entablaturevS, afterward rebuilt, and 
finally by Domitian, but nearly on the old 
plan. 

TEMPLE OF JUPITER OLXMPIUS. At 

Athens. (See Temple of Zeus.) 

TEMPLE OF JUPITER STATOR. At 
Rome, near the Arch of Titus, but wholly 
ruined, and named here only because the name 
has been erroneously given to buildings in other 
quarters. 

TEMPLE OF MARS ULTOR. In Rome ; 
a building of the time of Augustus, in the 
Forum Augustum, northeast of the Forum 
Romanum. Three columns are erect, and a 
part of the cella wall. 

TEMPLE OF MINERVA MEDICA. In 
Rome; a large decagonal hall covered by a 
■cupola ; not a temple in the usual sense, though 
considered by Lanciani a nymph seiim,’’ 

TEMPLE OP NIKE APTEROS. Same 
as Temple of Athena Nike. 

TEMPLE OF SATURN. In Rome, at the 
extreme eastern corner of the Forum; a re- 
markable ruin "with a modified Ionic order. 

TEMPLE OF THE SUN. In Baalbec. On 
the site of a very ancient Teinjde of Baal, a 
■colossal structure of Roman Imperial architec- 
ture, but probably never completed. A very 
large square court, an outer hexagonal court, 
and an outermost portico lead up to this temple. 

In Palmyra. Of the third century a.d., sur- 
rounded by a great court, which is enclosed by 
a high wall. This was one of the most gigan- 
tic of the buildings of Imperial Roman style, 
the Oriental modifications of which are less 
obvious than is sometimes asserted. 

In Rome. On the Quirinal Hill, built by the 
Emperor Aurelian after his Palmyrene War ; a 
colossal structure, iioiv known by its foundar 


temple wigwam 

tions, by fragments only of the superstructure, 
and by medkeval drawings. 

TEMPLE OP THE WINDS. All octagonal 
building ill Athens used to hold a (d(‘}>sydra,. 
The name is derived from the sculptured repre- 
sentations of the difterent winds on its sur- 

' TEMPLE OP VENUS AND ROME. At 
Rome, northeast of the Forum, in part existing 
behind the church of S. Francesca, ; once an im- 
mense double temple with two apses back to 
back and a great peristyle, and suiToiiiided by 
a court, an outer wall, and colonnade. 

TEMPLE OF VESPASIAN. At Rome, 
close to the Temple of Concord, and, like it, 
built close against the lofty wall of the Tabu- 
laiium. Three Oorintbian columns are still in 
place. 

TEMPLE OP VESTA. In Rome ; a cir- 
cular building in the Forum, the ruins of wliich 
have been rediscovered since 1875, and are de- 
scribed in Lanciaiii’s Euins and Excarafions. 
It wms circular, with a peristyle and a conical, 
or dome-shaped, I'oof over the naos. 

Other round temples are often called tein|)les 
of Vesta, generally witliout siitficietit antliority. 

TEMPLE OP ZEUS. At Athens; ofhai 
called temple of the Olyinpian. Zeus. The im- 
mense temple whose Corinthian columns still 
stand east of the Acropolis. It was begun in 
the very early days of historical Greece, but its 
existing remains probably date from the time 
of Hadrian, who is known to have worked 
upon it. 

At Olympia; Doric lit^^astyle, with thirteen 
columns on the flank, the cella divided by two 
rows of columns. 

TEMPLE, RAYMOND DU. (See Ray- 
mond du Temple.) 

TEMPLET (I.). A pattern to secure accu- 
racy and uniformity in shaping parts, and in 
repeating dimensions. It is made usually of 
wood or of sheet metal. In stone- cutting it 
gives the shape of the end or joint of the stone, 
showing the profile of such mouldings as it may 
have. The templet may be used on plastic ma- 
terial as a tool to give the body its shape. In 
boiler work and other riveted work, a templet 
formed of a strip of metal with holes at the 
proper distances is used to mark the position 
of the rivet holes, and thus secure accuracy. 

— W. R. H. 

TEMPLET (IL). A piece of stone, metal, 
or timber placed in a wall to receive the bear- 
ing of a girder, beam or truss, so as to distrib- 
ute the weight, or over an aperture, to sustain 
floor joists and transfer their burden to the 
piers. (Sometimes written Template.) 

— H. Y. B. 

TEMPLE WIGWAM. An American Ind- 
ian house or wigwam devoted to religious uses. 

• \ '■ — F. S. D. 
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TEMPLUM. In Eoman antiquity, a space 
reserved; practically the same as temenos. 
The idea of a building is hardly included in 
the terni in Latin until the later times of the 
Eepublic. (See -<;Tldes ; Delubmm.) 

TENACITT. The power of resisting a pull, 
that is to say, strength against breaking by 
means of a puli. The extraordinary tenacity 
of iron wire is at tlie bottom of the use of that 
material for suspension bridges. Tie rods and 
tie beams are used bec^iuse of their tenacity, 
and tiie strength of the metal in tie rods deter- 
mines their size; but tie beams are commonly 
made, for arcliitectural effect or for conven- 
ience, very much thicker than is required for 
tenacity alone. 

TENDER. The ofier made by any one to 
do <iertain work at a certain price, especially 
the offer of a builder with whom it is proposed 
to make a contract, if the tender is considered 
favourable. More common in England ; in the 
United States offer or bid is more frequently 
used. 

TENEMENT, A piece of ground, a build- 
ing, or simihir piece of property held eitlier in 
fee simple or l)y the payment of rent by any 
one tenant ; especially a residence, in the. sense 
of a house, or room, or set of rooms, or even a 
bouse with grounds and appurteuauces. Tlie 
use of the term as meaning especially a hired 
place of residence seems to have come from the 
general sense of holding implied by the wor<l 
itself, as distinguished from ownership in fee 
simple. In some American cities the terra is 
extended to mean a Tenement House (which 
-see). In New York Gity, the distinction be- 
tween a tenement, as part of a Tomcment House, 
and an apartment in an Apartment House, is 
very difficult to establish. The New York 
State law gives no hel]), as all such buildings 
are classed together, l^he most usual distinc- 
tion (apart from amount of rental, for which 
sec Apartment House and Tenement House) is 
in the pres(mce <,)f a tulvate hall or passage from 
which the rooms of the apartnnuit open. The 
term **fiat” (wliidi see) is entirely general, and 
applies to aiiy domicile in one story of a larger 
building. 

TENEMENT HOUSE. A building occu- 
pied by more than one family and usually 
luiving suites of rooms, puldic stairway, dumb- 
wait(‘r, and toihd, room common to two or more 
families on each floor, each suite consisting of 
a living rootn, with one or more bedrooms 
opeming tlierefrom, and furnished with cold 
water supply and a cldmiiey fine, and renting 
for less than |3(}0 a yea,r. (See Apartment 
House.) 

With the growth of a town, the 
first tenements have always been abandoned 
houses of the wealthier classes, but these are 
aititnatcly replaced by bouses divided into sep- 
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arate suites and occupied, by many tenants. 
The tenement house was undoubtedly an early 
result of ancient city life, co.niing as an inevi- 
table consequence of the increase of population 
within circumscribing defensive walls. Eome 
is known to have had tenements many stories 
in height, and the crowded cities of incdijcval 
Europe housed their poor under steep ga,])h‘S 
and in high buildings. The (conditions of life 
under tliese circumstances are always very ob- 
jectionable, in ];)otli a sanitary and inoral sense, 
and the menace which such crowding constitutes 
has become well recognized by 
legislators and philanthro- 
pists. 

The Modem Tenement 
House, This is the result of 
conditions which are different 
in different localities and times. 

These are briefly : 

(a) The size of the lot in 
Europe is large and approxi- 
mately sipiare, and tlie building 
isereefed about a (*eiitral court 
with an open passtigtn\'ay to 
the street on tlie first ih.i(»r ; in 
America long narrow lots are 
in vogue, resulting in buildings 
with small air shafts. 

Qi) The amount of capital 
employed limits the building 
to a certain size and (diaracter ; 
in Europe the investors repre- 
sent wealtli, in Americ^a they 
commonly represent small capi- 
talists who erect buildings on 
small lots. 

(c) Legal restrictions whitdi 
have generally resulted from a 
struggle hetween forces allied 
to vested int{u*ests on tlie one 
side and those associated with 
sanitary requirements on the 
other. 

The New York Tenement Monse, This 
being built under what are ])robab]y the most 
s(were (anulitions in tin* world, small lot, small 
(aipital, and stringt'jit hnvs, is (‘ommonly (Tecliul 
on a unit lot of iwt by 1 OO feet. The law 
limits the }ier(’viitag<,5 of tiie hit that can 1)(‘. «hs 
cupied, r(M|uires an (»p(m rt‘ar and (courts (d’ a 
certain size, and n^gulates the pinmhiiig, vemti- 
lation, constrindlon, etc. Tlu^ (aanmouest tv]>o 
produecHl under tlu^si^ ('cmditions is the ‘ulninlc 
belU' ]dau (Fig. 1), and tlu^ modified form of 
this plan whmh provides na.m>w along 

the party lines and 0 }ien a,t tlie n^ar. Thrt'c or 
four famili(^H are acanmunodated on caGi floor, 
each family having a living room looking upon 
the street or upon the o]>en yard, and la^dnumis 
on the air shafts. Publi(i halls are long and 
narrow, lighted only at the middle point, if at 
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Tjekbmbnt House, Fig. 3. 

A model plan approved by reform committees in New York, 
1900. It is adapted to plots 100 feet square, each plot con- 
taining fourteen tenements, and the deep and narrow courts 
(about 20 by 60 feet) are open in every case to the street, 
while a reserved space 10 feet wide is left between the rear 
wall and the centre line of the block. 


means of slat platforms and proper riiilinp:s and 
guards at front and rear and around ooiirts. 


all The chief advantages of this plan are 
cheapness and simplicity of construction, and 
smaU rimning expense j the chief disadvantages 
are wasted room in public halls, narrow air 


Tenement House on a Puot 100 Feet Square, with Kabrow 
Outer Reservations for Light and Air, and a Centrae 
Court ; Sixteen Tenements in Each Story, Fig. 2. . 

shafts giving little light or air below the top 
story and rendering privacy in summer almost 
an impossibility, public water closets, and the 
like. Other types of plan have been used on 
wider lots which have a much better disposition 
of area and arrangement of courts. An absolute 
departure from old lines has been made lately 
(Fig. 2) by building companies which have 
erected tenements upon large plots of ground, 
generally on a unit lot of 100 feet square. This 
type of building has a large square court in the 
middle with broad courts open at the street or 
yard along the party lines. The advantages of 
avoiding the long, dark, public hall, the public 
toilet room, and the dark, narrow air shaft are 
evident. The chief disadvantages are the many 
living rooms which have no outlook upon the 
street or yard, the amount of capital required 
to erect, the fewer number of suites on a given 
area than are provided by the “dumb-heir’ plan, 
and the smaller income from the capital invested. 

Requirements, The living room is the 
largest room and must accommodate laundry 
tubs, table, range, sink, and dresser, the mini- 
mum area being 120 square feet. The other 
rooms should liave a capacity of at least 600 
cubic feet with direct access to outer air by 
means of a window of at least 12 square feet of 
area. The living room must be accessible from 
the public hall either directly or through a pri- 
vate entry. The bedrooms must be entered 
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either from the living room or from a. liall. It 
is very desirable that each Kuit(‘. sliould hnv(‘ a 
short private hall, stand ha* rt‘frig(‘rators, pri\’atc 
toilet opening olf private liall, wiiulows on narrow 
courts not op])ositt' each otlim; and a- 
closet in eacli Ixdrooin. laiindry 

tubs fn'quently havi‘ a, nanovable par- 
tition so that tluw can 1)0 used for bath- 
ing. It is d('sirab](‘ to havt‘ tlie cross 
partition set so as to divide tlumi un- 
equally, making one tub larger tliaii 
the other. The sink and thi‘ back of 
the laundry tubs uni}' lu‘ of inetaL 
Gas should he provhled for lighting 
with rising mains for the sn|>|)Iy of 
each row of a|)artnients and In-anclies 
taken off so that nudn's ea,n be |)laced 
in eaclp suite, using either the old 
type or the new prei>ay system. Eacli 
suite of rooms shouhl have a seeoiid 
exit by means of a tire es('ape. The 
drying of dothes must bt‘ ]>rovlded for 
by a drying Irame on tlu‘ roof or by 
means of tall poles with [mlh\}'s tliereon 
set on the rear lot liius and vieli suite 
must Inive a, l(K‘k(‘(l (*oal box or room 
in the yard or cellar. I bilk are 
lightial and cared ibr by the owiiev 
Lighting of halls may be fiirtliered by 
setting wire glass in the upper half 
of doors opening upon them. It is 
desirable to provide for the safe use 


veiy 

of the roof by the tenants in hot weather by 
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Shower "baths are sometimes provided in the 
basement. The walls and ceiling of the passage- 
way from the entrance doorway to the public 
staircase should be fireproofed and have the fioor 
concreted and the walls tiled or cemented to a 
height of five feet, 

ConMruction, A complete fireproof con- 
struction is much the best from every point of 
view except that of expense. It is feasible only 
when the only restriction on the builder is safe 
construction. In any case the stairways, stair 
landings, and dumbwaiter shafts with all open- 
ings therein must be fireproofed. The ceilings 
should be wire-lathed and plastered, both being 
cariied completely across all floors to prevent 
the communication of fire between stories. The 
first tier of beams should be of iron with fire- 
proof fioor construction. Ail toilet rooms should 
have water tight floors and impervious side walls 
to a height of at least two feet. 

— George Hill. 

TBN-POOT ROB. A device commonly used 
by carpenters in setting up their work. (Bee 
Bod.) 

TENIA. Same as Tamia. 

TENNIS COURT. A room arranged for 
the ancient game of tenis, which is very nearly 
the French Jen de Pcmme; one third as wide 
as long, thirty or more feet high, receiving its 
light from windows high in the wall. On one 
of the long sides there is a high gallery for 
spectators. In order that the white balls may 
be the more easily seen, the walls are sometimes 
black ; or, if the walls are made white for cool- 
ness, as is said to be the case in India, the balls 
are black. 

TENON. The cutting of the end of a rail, 
miillion, sill, or beam to form a projection 
of smaller transverse section than the piece, 
with a siioulder, so that it may be fitted into 
a correspoiuli ng hole or mortise in another 
piece. (See Mortice ; Shoulder ; Teaze Tenon, 
below; Tusk; also Framing, Braced Fram- 
ins.) 

Teaze Tenon. A double tenon, one tenon 
above another, with a double shoulder, wrought 
on tln^ top of a post, to receive two horizontal 
timbers at right angles to each other. (Written 
also Tease IV-iion.) 

TENPIN ALIiBY. (Sec Bowling Alley.) 

TBNSrLB STRENGTH. The strength of 
a mi mi her or material to resist a tensile force, 
a force tending to separate or break by 
stretcliing ; an abbreviated and erroneous term. 
(See Etjsi stance ; Strength of Materials.) 

TENSION. The opposite of compression; 
the force which operates by stretching, as in a 
tie beam, a tie rod, a suspension piece of any 
sort. 

TENSION BAR. A bar or rod to which a 
strain of tension is applied, or by which it is 
resisted. 


TENSION MEMBER — PIECE. In a 
framework, truss, or the like, a piece calculated 
to resist strains of tension ; as a tie. 

TBOCALLI. The , wmrship mound of the 
Aztecs. (See Mound.) — F. S. I). 

TEOPAN, An Aztec biiildiiig similar to 
the Teocalli, and like that devoted to the sei- 
vice of the gods. — F. S. I). 

TEOSCOPOLI. (See Theotocopuli.) 

TEPIDARIUM. . Ill ancient Roman baths, 
a room of intermediate temperature between the 
Frigidariuni and the Calidarium and fitted with 
baths to correspond. 

TERM. A terminal figure, especially one of 
the sort called by the Greeks Hermes (which see 5 
see also Terminal; Terminus). 

TERMINAL (n.). The ornamental finish, 
or termination, of an object, corresponding some- 
times nearly to Finiai or to Acroterium, but 
applied to minor and subordinate uses. Thus, 
the carved end of a bench, as in a church, is 
called by this iiaine. (Compare Knob; Hip 
Knob.) 

TERMINAL (adj.). In Latin, having to do 
with the Roman goil Terminus. 

A Terminal Figure is a decorative figure in 
which a head, or a liead and bust, or the luinmn 
figure to the waist and including the arms, is 
finished by a block, prism-like, or sliaped like a 
reversed truncated cone, and either plain or 
decorated severely (See Gaiiie; Scabellum.) 
These figures are thought to have been used 
originally for statues of Hermes as god of roads 
and boundaries corresponding to tlie Roman 
Terminus. Ancient Greco-Roman examples are 
sometimes arranged for two heads attached at 
the back and lacing in opposite directions. 

A Terminal Pedestal is a pedestal }>repared 
for a bust, so that the two together would be 
a terminal figure. 

It is to be noted, with regard to Terminal 
Bust and Terminal Pedestal, tiiat the wliolo 
must be designed together as if one statue, and 
of such heiglit that, wdien tlie bust is set upon 
the pedestal, the two togx^ther sliall have n 
height from tlie fioor projiortional to the size of 
the Lust itself. 

TERMINUS. In Latin, the ancient Italian 
god of landmarks, the guardian of propt^i'ty in 
land ; lamce the figure of tlmt god, rqn'csi'uted 
without legs and feet to express the irremovable 
nature of the lamlinarks, the lower liinlKs luang 
replaced by a solid prism or invm'tcd trulH^at<Hi 
cone (see Terminal). 

TERN PLATE ; TERNE PLATE. A kind 
of rooting plate in which the alloy (*oating tlie 
sheet iron is (joinposed of tin and lead. 

TERRACE. An embankment or prepared 
and artificially levelkal mass of eartli, as where 
in a garden the natural inequalities of tlie 
ground have been regulated, or wholly artificially 
raised surfaces have been prepared. Formal 
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gardens depend very largely for tlieir effect upon 
the proper use of terraces, perrons being used 
to commimi cate from the level of one terrace 
to that of another; and, espedally in a hilly 
country, the whole design may be based upon 
the succession of these horizontal levels marked 
by their stone pax'apets. By extension (1) the 
roof of a house when flat and very solid, inviting 
the use of it in warm climates as a place to sit 
after sundown ; (2) a halcony, but this use of 
it seems to have been abandoned; (3) a paved 
or floored out-of door platform, as if the floor 
of a veranda without its roof and partial en- 
closure ; often used in the United States for so 
much of the veranda as extends beyond the 
roof — E. S. 

TERRA COTTA. Hard baked pottery, 
especially that which is used in architecture or 
in decorative art of large scale. It may be left 
with its natural brown surflice unglazed and un- 
coloured, or it may he painted as was customary 
among the Greeks (see Antefix ; Grecian Ar- 
chitecture ; Polychromy), or it inay he covered 
with a solid enamel of grave or brilliant colours. 

In parts of Italy the architecture of the later 
Gothic style and of the early Eenaissance is 
marked by the free use of terra cotta (see Ke- 
ramics ; Eohhia Work), In the nineteenth cen- 
tury its use was largely revived, and in England 
from 1860, and in the United States from about 
1880, it has been freely employed in connection 
with bricks of similar or agreeably contrasting 
colour for the exterior of buildings, almost to 
the exclusion of cut stone. 

Gruner, Ten^a-cotta Architecture of Korth Italy, 
12th~l5th Centuries; Paravicini, Die Arclii- 
tektur der Limibardei; Strack, Ziegelhaxmerke 
des MUtelalters und der Renaissance in Italien. 
(See also bibliography for Iveramics.) 

TERRA-COTTA LUMBER. A light por- 
ous terra cotta which can be readily shaped 
with rough carpenter’s tools, will hold nails 
vrell, and can be used instead of boards for fire- 
proof sheathing, and the like. (See Fireproofing, 
cols. 25, 36.) 

TERR ASS. Same as Trass. 

TERRAZZO VENEZIANO, An inexpen- 
sive concrete pavement used for floors in the 
province of Venetia, even in houses of some 
pretentions to elegance. Lime-mortar made 
unusually dry is the principal material ; in this 
are inlaid small pieces of marble, usually not 
too large to pass through a ring an inch and a 
half in diameter. The whole is beaten hard, 
rubbed down, and polished. Fine examples are 
given, full size, in Gruner’s Specimens of Or- 
namental Art 

TERRE PLEINE, In French, a level plat- 
form of earth ; used in English in fortification, 
rarely elsewhere. 

TERRONES WORK. (From Spanish, 
terroyij a clod of earth.) A wall or building 
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constructed of earth, mud, adoht\ or similar 
compact and uriifoian material whi(*h hardcais as 
it dries. (See Adobe ; Cajon ; Pisd.) — V. S. 1 h 

TESSELLAR. hlade up of T(\ssene ; after 
the iashion of mosaic work. 

TESSELLATE (v.). To make au inlay or 
mosaic of tesserae. Tesstdlatt‘d work, is an inlay 
of square pieces, geiun-ally small. 

TESSERA (plural T('ssera‘), a small, t\\)~ 
proximately cubical pi(H*c of marble, glass, or 
other hard material, used in mosaics 

TESSIN, NICODEMUS (I.) ; arehiteet. 

Little is known of his life. He studied in 
Italy and in 1645 siu'cecaled Simon de Lavalleo 
as architect of the Swedish court. Among his 
principal woi'ks in Sweden are. the palace of 
Drottningsholm, finished by his son, the royal 
villa of Stroemsholm, and the mausoleum of 
Charles Gustav. 

Larousse, Dktionnaire ; Seuhert, KUnstler^ 
Lexicon. 

TESSIN, NICODEMUS (II.) ; court archi- 
tect ; 1). 1654; (I 1728. 

He the son of Ni(‘o<lemns Tt'ssin (1.) and 
was educated at the iiniversiti(‘s of Stoekludm 
and Upsala, Sweden, and itairned arehitt'ctnre 
from his father. He visitt'd Italy and work(‘d 
four years under Ikuanni (see Bernini) and Carlo 
Fontana (see Fontana). In 1669 Tessin was 
appointed royal arid,iitect in Sweden. Tlu^ royal 
palace in Stockholm, burned in 1667, was "re- 
built by him. Hb finished the j)alace of Drott- 
ningsholm, begun by his father, designed the 
parks of Drottningsholm and Ulriksdal, etrI 
made plans for the reconstruction of the palace 
in Copenhagen, Denmark. He took an im- 
portant part in public and political aflairs. 

Larousse, Dictionnaire ; Seubert, Itihistler” 
Lexicon. 

TEST (v.). To ascertain the quality, espe- 
cially the strength, of material by trial. For 
building materials, such as stone, metal, and 
timber of all sorts, powerful testing machines 
are employed to ascertain their greatest endur- 
ance under specific strains. 

TESTER. A flat canopy, as over a bed, 
throne, pulpit, or tomb, 

TESTING. (See Test (v.).) 

TESTUDO. In Roman architerdiire, an 
arched vault or ceiling, esj)ecially when sur- 
based or flattened. 

TETRAPYLON. Something characterized 
by having four gateways as a building with a 
nearly equal gateway in each of foiir sides. 
Such a building is the well-known arch of Janus 
near the church of S. Giorgio in Vel«bro, Rome, 
and in a somewhat similar hniklipg at Constan- 
tine in Algeria. (See Horth Africa, Architecture 
of.) 

TETRASTOON. A. Having a porch or 
portico on each of its four sides, as a cloister. 
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TmilABTYliE 

S. Having four porticoes ; said of any build- 
ing. (Bare in eitlier sense.) 

TETRASTYIiE (adj.). Having four col- 
umns in the front or end row; consisting of a 
row or rows of four columns. (See Columnar 
Architecture, and the terms given there.) 

: TBXIER, CHARLES MARIE ; 

architect and arcineologist ; 1). Aug. 22, 1802 ; 
d.'1871. 

In 1823 he. entered the Ecole des Beaux 
Arts and "was appointed inspector of the public 
works of Paris in 1827. In 1833 he went to 
Asia Minor and made extensive explorations of 
antique monuments. Beturning to France in 
1837 he presented the results of his investiga- 
tions to the Acaddmie and published Description 
de VAsie Mineure fivite p>ar ordre da Goii- 
mrnement francais (Paris, 2 vols. folio, 1839- 
1849). In 1839 he visited Persia, Armenia, 
and Mesopotamia, and published the results of 
his explorations in Description de rArmhiie, 
laFerse etlalfesopotCimie, (Paris, 1842-1849, 
3 vols. folio). In 1840 Texier was appointed 
professor siqypUmit in ArcluBology at the Oolh^ge 
de France, Paris. July 8, 1845, he was sent 
to Algeria as inspecteMT ginSrcd des bdtiments 
civils. He published also 3femoires stir les 
ports antiques situh d l^emboucJmre du 
Tib)% 1858, 8 vo, F ArcMtecture Byzantine, 
London, 1865, folio, translated by B. P. Piillan, 
and in collaboration with Pullan, The Principal 
Eimis of Asia Minor, London, 1865, 1 voL 
folio. 

Bevue GHeraley Yol, 28; Nouvelle Biographie 
gmerale. 

TEXIER, JEAH LE (JEAN DE BEAXJCE) ; 

architect and sculptor. 

Le Texier was employed in the construction 
of the church of La Trinity at VendOme (Loir et 
Cher). ISTov. 11, 1506, he contracted with 
the chapter of the cathedral of Chartres to 
rebuild the northern spire of that edifice, ac- 
cording to a design on parchment which he that 
day exhibited. This new spire {clocJier neuf), 
entirely of stone and one of the most splendid 
examples of the Flamboyant Gothic style in 
France, was completed in 1513. In 1514 Le 
Texier commenced the beautiful sculptured 
screen which surrounds the choir of the cathe- 
dral. This work, on which many sculptors 
were employed, was not finished at his death. 
Before 1510 he enlarged the church of S. Aignan 
at Chartres, by means of an arch with a span 
of fourteen metres thrown across the river Eure, 
on which he built the new choir of the church. 
Le Texier and Martin Chambiges (see Chambiges, 
M.) were the last great champions of the Gothic 
style in France. 

Gonse, Z^Art Gothique; Gilbert, Bglise caM- 
drale de Notre Dame de Ghartres ; L’ Abb6 Bultou, 
Description de la Cathklrale de Chartres^. Mono-’ 
graphic de la Gathedrale de Chartres. 
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. THBATEB 

. TBECAGOAC. , An Aztec arsenal 

XEZCALLI, (See Calli.) 

THALAMHJM. In Gretdv arcliitcHlmre, an 
inner room or chamber ; especially, wanneids 
apartment. 

THALAMUS. Same as Thaliminm, 

THATCH. Roof cuveriiig ol’ stra.w or ivcds. 
Such a covering was generally 12 irndu's (hi<'k 
in England, and is said to lmv(' Imvw Indter 
when several inches thit'k(‘r. \\ lu^at si ra w care- 
fully combed and (deared of short pit‘t*t's was 
considered the best material, t‘X(‘(‘pt wluav good 
rushes w’-ere available. Thatdi was often white- 
washed as a partial ])reventive against iin‘, am! 
even plastering or clay aj)])lietl in a thick (‘oat 
was used for the same purpose. 

THEATRE. A building ])r(pared for per- 
formances on the stage with some att(unpt ]»y 
means of scenery and costume to r('])r(\sent s])('- 
cial epochs and places as w'ell as tht‘ sp(‘taal 
personages of the drama. It is, howcwia*, sup- 
posed by many archa‘()logists fidlowing J)r. 
Dbrpfeld, that the Creek tlu'atre oi’ tlu^ 
Boman time had lu) mist'd stage — -that tlu^ 
performers oeeiipied a, ])art of ilu' paveim'iit uot 
raised above that of the tacht'stra.. Wht'rt' th(5 
ruins of Greek theatn's are knttwn to contain 
raised stages these are thought additions of 
Boman Imperial times. The Creek tlieatnns, 
moreover, were randy elaborate in their andii- 
tectural arrangement ; it w’as usnal to take ml- 
vantage of the slope of a hill and to conform the 
arrangement of the seats to that natural slope 
with but little alteration, while the skene, or 
stage, with its surroundings and architectural 
background, was rarely of much ]>retensioiL 
The theatre at Epidauros is perhaps tlu^ easiest 
to trace in all its parts of all the theatres of 
purely Greek design, as the stone steps forming 
the seats are generally in place, and large frag- 
ments of the proscenium remain within reacli. 
This also is known to history as the most im- 
portant and splendid of the theatres of Greece, 
the circular space occupied by the orchestra was 
forty feet in diameter, with a fountain in tlie 
middle evidently for the altar of Dionysos. The 
low building back of the stage is probably of 
Boman time, but its design is as severe ami al- 
most as pure in detail ms if it had been Greek 
of the great period, so that we may infer that 
the fame of the original theatre ascribed to 
Polyclitos (see Polyclitos) still controlled the 
Boman architects. 

The Boman theatre, modelled upon that of 
the Greeks and consisting like it of a nearly 
semicircular funnel-shaped auditorium with sc^ats 
either of wood or stone, differed from its proto- 
type in having a semicircular space reserved for 
the chorus, and a stage much enlarged, raised 
high above the floor of the orchestra, and backed 
by, somewhat elaborate architectural structures, 
often a two-story or three-story colonnaded 




THEATRE 


building. The lavisli way in which the Roinan 
pro-consuls and pnetors built is exemplified by 
the coniparati\^e iudifiereiice shown to taking 
advantage of the ground, as well as by the 
costly architectural work of the stage and pros- 
cenium. Where there was no convenient hill- 
side the relief necessary was got by structures 
of wood, under the Eepublic, and by structures 
of stone toward the close of the Eepublic and 
under the Empire ; the system often involving 
very elaborate series of Auuilts, sometimes cylin- 
drical, sometimes conical in shape, and support- 
ing the cimeus or half cone of seats. The theatre 
of Marceilns, at Eome, has preserved for us 
more of the exterior of the auditorium than any 
other (see the cut under Alette), but the wall 
behind the stage and the other structures there 
can best be judged from the theatre at Orange 
(Vaucluse) in the south of 
France, where the great wall 
ibnning the back or outside of 
the proscenium stands almost 
intact, 140 feet high. The cob 
omiades of the stage, which in 
this case was roofed and open 
on one side only, can be partly 
understood. 

The modern theatre differs 
from the ancient in being always 
an enclosed building, one wliich 
so far from l^eing a public 
monument %vitli a semi-religious 
purpose, is devoted to pure 
amusement or to the dramatic 
art in its higher sense combined 
with amusement, and main- 
tained by private persons for 
gain. The only exceptions to this 
rule are the subventions to the- 
atres which are paid by certain European states ; 
thus in Paris, four theatres are separately aided 
by the state, the Thedtre Frangais being one. 
A modem theatre, then, consists properly of 
two buildings closely attached each to the other. 
The one of these contains the scenery and the 
galleries and passages for its arrangement and 
its easy management, together with the Dressing 
Eooms for a<d.ors, a Foyer or more foyers than 
one, and some few private rooms and offices. 
This building may be extremely simple, four- 
sipiare, and roofeil witli an ordinary low-pitch 
roof, as notliing is needed but a large, safe, un- 
o])structed interior in which the theatrical engi- 
neer and macliinists can do their work. The 
architect cannot be said to liave anything to do 
with the interior of such a building as we are 
describing, exc^c])t on the side toward the audi- 
torium, where the great arch of the proscenium 
must be built into the wall, and must be so ar- 
ranged as to show with a decorative effect or to 
be compatible with other decorative arrange- 
xnents on the side turned toward the public. 
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THEATRE 

The stage projects at this point some distance 
beyond the proscenium arch except in some few 
instances, as where, in the great theatre of Bor- 
deaux, the whole arrangement of the proscenium 
wall is unusual and includes towers of iiiasoiiry 
which are utilized for boxes. 

In the design of the opera house at Paris, 
Thedtre de T Opera, the building of the stage 
as described above rises high above the aiuli- 
torium, the general lines oi* the design being 
extremely realistic and logical. 

The other building, that which contains the 
auditorium, contains so much else in adititioii 
to this that frequently the auditorium seems in 
plan to he but a minor consideration. In any 
large modern theatre, vastly more superficial 
space on any one horizontal plane is occupied 
by lobbies, staircases, the foyer for the public, 


ticket offices, corridors, and the like, than for 
the mere seating of the spectators. All this 
has resulted from a natural evolution of the 
central idea, which is to make a certain limited 
number of people very comfortable during cer- 
tain hours of the evening and to provide for 
their exit from the building in a very short space 
of time, either in (*ase of necessity, as of an 
alarm of fire, or for more convenience hotli to 
visitors and attendants. This matter of exit is 
especially important and is not adt^quately met 
by the providing of certain doorways which can 
be thrown open in ease of need, Tlie requisite 
is that the doorways known to the public and 
in daily use shall themselves be suffi(*ieut, 
allowing of unencumbered exit ],)y the nnu'cs 
withdrawing or throwing down of slight tem- 
porary barriers. The number of seatiugs is 
generally kept down from considerations of 
acoustics, of easy view of the stage from all 
parts of the house, and of reluctance to have an 
auditorium so large that it will be but rarely 
filled. Thus, the opera house at Paris above 
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Theatre of Roman Style at Iassus, Asia Minor. 


THBODOBUS OF SAMOB 


THEOPHILtJS 



alhided to, thoiiglf larish cost between 

1865 and 1875, provides for only 2156 spec- 
tators I and the lanious TliMtre Fmngais, 
largely supported by the state, whieh supplies 
the house as well as an annual income, seats 
but 1520 persons. The famous Odeon^ stand- 
ing free on all sides and forining an arcliitectural 
niouument of some importance, has 1650 seat- 
ings. If this is expedient in the case of theatres 
for oi’diirary dramatic perfoniiances, it is still 
more desirable in the case of buildings for espe- 
cially careful and serious musical entertainiiients 
(see Miisic Hall).— R. S. 


Defrasse et Lechat, ApoAon’c. 

THEOLOGEION. Ju ihe tlieatre, 

the place where ptn'smis repu'scad ing tlie deities 
of Olyrnpos stood and s]K)k<‘. 

THEOPHILHS (Rugerus) ; monk and writer 
on art. 

Theophiliis, supposed to ha\'(‘ a (German 
or Italian ‘‘priest and monk, ’ wroit' (lu^ incdi- 
mvai teehnieal inamial of ilu* arts entilh'd 
JDirersuiii i t was pri)ha!tly 

written late in the twelfth etnlurv, althmigh 
the date is conjeetured variously from tln^ tenth, 
to the thirteenth. The work is divid('d into 


Theatre: Ruins of the Larger One at Pomcku. 


THBODORUS OP SAMOS ; architect and 
artisan. 

Flourished during the early part of the sixth 
century b.c., and was one of the principal artists 
of the earliest Greek school. In much of his 
work he was associated with Rhoekos and 
Smilis. Theodoras, Rhoekos, and Smilis built 
the labyrinth at Lemnos. According to Herod- 
otus, Rhoekos built the Temple of Hera at 
Samos, a description of which was written by 
Tlieodorus. Theodorus was consulted about the 
construction of the temple of Artemis at Ephesos, 
begun about 576 b.c., and advised laying the 
foundations in charcoal. Theodorus designed 
the building called the Skias, at Sparta. Numer- 
ous temple statues and works in the precious 
metals were attributed to him, among others the 
famous ring of the tyrant Polykrates of Samos, 
and the silver wine cooler which was sent by 
Croesus to Delphi. 

Brunn, Geschichte der griechischen Kilnstler. 

THBODOTOS; architect. 

According to an inscription, Theodotos was 
architect of the temple of JEsculapius at Epidau- 
ros, Greece, built between 380 and 375 b.o,. 
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three parts. The first })art is on painting, the 
second on the manufacture and painting of glass, 
and the third on metal work. It was iirst 
noticed in the last century by Lessing, who dis- 
covered the manuscript in the library at Wolfen- 
biittel, Germany, of which he was librarian. 
There are nianus(?ripts also in the libraries of 
Leipzig, Paris, Cambridge (Trinity College), and 
Venice. The first part was published by liaspe 
in his Critical Emig on Oil Paiidimj in 1781, 
and the entire treatise by Liu’ste am! Lessing in 
the same year. A Latin and French edition 
was published by Count de FEscalopier in 1843. 
Another French edition with notes by Bounmsd 
was published by J. P. Migne in Monvelle en- 
cyclopMie tMologique^ Vol 12, 1B5L An 
English translation by Robert Hendric was pub- 
lished in 1847 (see bibliogi*aphy). A transla- 
tion of the second book (on glass), from the 
French of de FEscalopier, was published by 
Winston in his Ilmts (see bibliograpliy). The 
manuscripts have been collated and the Latin 
text published with a German translation and 
appendix by A. Ilg (see bibliography). 

Theophilus, ed. Ilg ; Theophilus, ed. Hendrie ; 
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Entrance to rear of sta^e, 

Staircase to dressinc 
roonis. 

Service staircase. 

Dwelling'' ul’ the Janitor, 

Kntraneo for the musi- 
cians. 

Foyer for the superiui- 
nieraries. 

Foyer f n* .^taye carpenters. 

Post, (►f the tiriMucn. 

Passatt*' lor scenerr. 


1. Public, vestibule. 

2 and d. Ticket olhees. 

4. Receipt of tickets. 
r». Ollice of commissary of 
police. 

d. P(»lk‘t‘ otlicers. 

". Staircase to tlu‘ boxes, 

8. t)}»en eonrts with toilet, 
y, Entram^c for the chief of 


10. Entrance for p<'rsoii.s 

alijirhtin^ from cnrriafj;‘cs. 

11. Staircase leadin'? to box 

of {!hief of state. 

12. Stains for the audience. 

Id. Andilttrium. 

14. Communications between 
tlm auditorium and tho 


The parts not referred to 
arc shops openiui? on tho 
street with private a]»art" 
montrt in tho entrem)!. 


THEATRE: PLAN OF THE TH,^1ATEE DU VAUDEVILLE, p ar t s 


THSOTOGOPULI 


THERMAE] 



Winston, Hints cm Glass Painting; Westlake, 
Ilistonj of Design in Painted Glass, 

THEOTOCOPULI, JORGE MANUEL; 

.sculptor and architect; d, March 29, 1631. 

A son and pupil of Domenico Theotocopiili 
(El Greco), hlarch 10, 1625, he was made 
architect and sculptor of the cathedral of Toledo 
in Spain. In 1626 he began the cupola of the 
Ca]ulla ]\Iuzarafe in this cathedral, and finished 
it in 1631. 

. THEOTOCOPULI (TEOSCOPOLI) DO-- 
MENICO (EL GRECO); painter, sculptor, 
and architect; b. 1548 (in Greece, or perhaps 
in Venice) ; d. 1625. 


thermse in Rome in the ivigu of Diochdlnn. after 
the completion of tEe t‘sta.hi.ishnK'nt bearing the 
name of that emperor, which was b.v f;n* the 
largest; and over iiiiu'. Imndnal smaller (vnes 
under the control of private eitiz(ms. 

The peculiarity of tlK‘ archite<'liiral plan is 
so great tliat it can lu' com}>ar(M| to that <*1 no 
other class of buildings. 'rii(‘ «>uter eiiclostire 
of the therime of Dioelt'tian nusasured I HH) feu't 
northeast and southwest, and nearly 1200 ied; 
in the o]>posite. diretdion, without imduding em-- 
tain projections, as of exedne and dt'eoraiivo 
alcoves and the like, of unknown use, om* of 
^Yhicll, a rotunda, retaining its aneient (*u]>ola, 


Scales. 

Feet 

o ingp 3 p 40 ffl . , . , »p o 

Metres 

o ^ tp ^ 3p 


Thersihum at Megalofolis ; with adjoining Theatee. 


A pupil of Titian in Venice, and in 1577 was 
in Spain painting altar pieces in the style of 
Titian. He designed the church of the Oaridad 
and the city hall at Toledo, Spain, the church 
of the college of Dona Maria de Arragon at 
Madrid, the church of the Franciscan Monastery 
at Illescas, with the marble tombs of its founders 
which have been destroyed. 

Stirling-Maxwell, Annals of the Artists of 
Spain. 

Bermudez, Diccionario. 

THERM.ffi. (Latin, hot baths; a plural 
noun.) An establishment for bathing, of which 
there are many in the different cities of the 
Roman Empire, some of extraordinary size and 
importance as works of elaborate arcliitecture. 
According to Lanciani there were deyen large 
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is now the church of S. Bernardo. Within this 
and surrounded by open spates the great block 
of the thermm proper was about 480 by 750 
feet, and included a vaulted lutU (the. Tepidarium) 
80 feet wide, a part of which is now the nave 
of the church of S. Maria degli Angdi. 

Here, as in the other thernim, the te])id baths 
were small basins arranged around the e(]g{‘ of 
the great hall of the tepidarium. Tlie caldarium 
or warm bath gave its name in like manner to 
the halls in which such baths were contaiiUHi, 
which were in the large thermm circular and 
crowned with a cupola ; hut this form is not to 
be supposed especially fitted for tliat purpose, 
for in the Stabian baths at Pompeii the iVigL 
darium is circular, the caldarium a rectangle 
with an apse, and the tepidarium a simple reo- 
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THORNTON 


THERMOSTAT 

tangle^ while another cold hath, the swimming 
basin, is entirely out of doors in this' and in the 
other public fchernne of Pompeii, an arrangement 
which suits the much warmer climate of that 
city. The laconicum or sw^eat hath differs 
greatly in dilferent estahlishments as to size, 
f((rin, and coiinection with the other rooms, in- 
di(*atiug a natural difference iirthe ha, hits of the 
p(H.)ple. The vast extent of the thermm is to 
1)0 accounted for only by noting the palestrm or 
grounds for runiiing and lor exercise, lecture 
rooms, libraries, rooms, and porticoes for con- 
versation, all of whicli were provided within the 
walls, and were elaborately built and richly 
ailorned. (For a description of the Thermae of 
(Jaracalla see Roman Imperial architecture ; see 
nlso Italy, part IX,) — R. S. ' “ 

Gcymuller, DornmenU Liklits sur les Tkerines 
<VA(nipp<f, h Pantheon et les Thermes de Diodetien ; 
Kispi-Laiidi, .]/. A. e i snoi tempi; le temie ed il 
Pantlieon ; Man, Pompeii, Its Life and Art; also 
Pesta find ions des lUamments Antigues (Firmiii- 
Rid(n), Vol. for 182-"), Thermits de Caracalla; for 
1841, Thermes de Diodetien; for 1871-1872, 
Thermes de. Tit ns, 

THERMOSTAT. (See Electrical Appli- ' 

ances.) 

THERSILItJM. A huilding at Megalopolis 
in (b‘C‘Ci*e, described by Pausanias (VIII., 
XXXIL) as already in ruins, and as a council 
house for the Arcadian Ten Thousand. Recent 
excavations sliow that it was a hypostyie hall, 
3500 S(]uare feet in area. It is fully discussed 
by Fraser, op. cit. 

J. (r. Fraser, Pausanias‘‘s Description of Greece. 

THESEIOH. A temple or sanctuary dedi- 
cated to Theseus ; especially a hexastyle peripte- 
ral Doric temple remaining at Athens, and long 
known by that name ; but now ascertained to 
be a temple of Heplnestus (Vulcan). 

THBSILIUM. Same as Thersilium, prob- 
ably a- mistaken reading. 

THICKNESS (v.).' To bring to a uniform 
tliicdvness ; thus, it is common in specifications 
to state that the planks, as of a floor, must be 
accurately thicknessed. (See Match, v.) 

THOLOBATE. The circular substructure 
■of a dome. 

THOEOS. Ill Crreek and Greco-Roman 
ar<;hite<dure, a round building. The Tliolos 
of E|)idauros in tlie Morea, near the eastern 
•const, is the most celebrated; for, although en- 
tirely in mins, it has been tlieoretically restored 
witli great ajipearauce of authenticity, ami was 
evidently a building of extraordinary beauty. 
'The interior order was Corinthian, and this 
affords, probably, the earliest instance which 
we have of fine Corinthian capitals in a build- 
ing of pure Greek style. One capital was 
found in a kind of crypt or cell, underground, 
and was W(u*kod with the leafage differently 
su]>divi(le<i in difhexmt parts, as if experimen- 
tally, the capital having served to all appearance 
7i)7 


as a guide to the workmen /who carved the 
others. ■ (See cut, VoL I., cols. 679, 680.) 
Besides the articles in archmoiogical periodicals, 
the student should consult the work by De- 
frasse .and Lechat, Epidaurey Mestcmration 
et Description, Paris, 1895. These writers 
think that the tholos "was a spring house built 
over a sacred well which is known to have 
existed at Epidauros and to have been dedi- 
cated to the tutelary deity Asklepios. — R. S. 

THOLOS OP ATRBUS. (See Treasury of 
Atreus.) 

THOMAS EE CORMONT. . (See Connoiit, 
Thomas de.) 

. THOMPSON, SIR BENJAMIN ; Count 
Rumford ; b. March 26, 1753 (at Woburn, 
Massachusetts); d. 1802 (at Paris); soldier 
and scientist. 

The famous Benjamin Thompson who re- 
ceived from Charles Theodore, Elector of Bava- 
ria, the title of Count Rumford, laid out the 
EngliscJter Garten, in Munich, Bavaria. (See 
SckW, F. L.) 

Renwick, Life of CUnint Itumford; American 
Ardiited,YA.\XAl.,303, 

THOMSON, ALEXANDER (“ Greek 
Thomson’’); architect; b. 1817 (at Balfron, 
Scotland); d. 1875, 

He began life in a lawyer’s office, where lie 
was discovered by the architect, Robert Foote. 
About 1834 he entered the office of John Baird 
in Glasgow. Thomson made a special study 
of Greelv architecture, and was famous for his 
successful adaptation of Greek motives. Among 
his many works in Glasgow are the churches in 
Caledonia Road, Vincent Street, and Queen’s 
Park, the Egyptian Hall in Union Street, and 
many buildings in Gordon Street. 

Obituary in Dritish Ardiitect, Vol. TIL, 1875; 
Stephen-Lhe, Dictionavy of National Biography. 

THORNTON, DR. WILLIAM ; architect. 

The first advertisements in the competition 
for the Capitol at Washington were published 
in March, 1792. In October of that year Dr, 
William Thornton of the island of Tortola in 
the West Indies wrote to the commissioners 
asking permission to compete. Pl'is ].)lans were 
submitted early in 1793, were much admired 
by the commisBioiicrs, and April 5tli were 
approved by President Washington. The de- 
signs •which were considered second in point of 
merit 'Were those of Stephen Hallet, who was 
placed in charge of the construction of Thorn- 
ton’s design under the general direction of 
James H’oban (see Hoban), ardntect of the 
White House. Hallet was discharged Nov. 
15, 1794. Sept, 12, 1794, the President 
appointed Thornton to be one of the commis- 
sioners in charge of the District of Columbia, 
and he had general supervision of the Caj)itol 
until Ms office was abolished in 1802. At this 
time the north wing of the older part of the 
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THOBNTON- 

Capitol, now occupied by the Supreme Court, 
was coiiiplete, and the foimdations and base- 
ment story of the south wing were partially 
laid. The exterior of this part of the building 


THOEPB 

THOROITGH STOWE,:. ' Same as Through 

Stone. 

THORPE, JOHW ; architect. 

The author of an arcliitectural sketcli book 





is still much as Thornton left it. After retir- 
ing Thornton was placed in charge of the Pen- 
sion office and remained there until his death. 

Glenn Brown, History of the United States 
Capitol; Glenn Brown, JOr. William Thornton in 
Architectural Hecord. 
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preserved in the museum founded by Sir John 
Soane (see Soane, Sir J.). It is a folio volume 
of 282 pages, containing drawings of about 140 
different buildings of the early sixteenth ccn- 
tu^ in England. Many of these represent 
bufldings in course of construction, others are 
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Tholos ax Epidauetts as it exists, and as eestorbd. The Outer Oedee 
IS Doric; that withik Corinthian. 


THEBE-CBNTBBD 

sketclies of existing biiildingSj others are copied 
from French works on architecture, especially 
those of Jacques Aiidroiiet Du Cerceau (see 
Androuet Du Cerceau, J. (L)). There is also a 
record of a payment made to him in the issues 
of the Exchequer. 

Gotch, John Thorpe in Building jJeios^ 1884, 
Tol. XL VI, ; Gotch and Brown, Benaissmice in 
England. 

THREE-CBNTRED. Drawn from three 
centres ; constructed on three centres, (See 
Basket-handle Arch under Arch.) 

■ THREB-COAT WORK. Plastering put 
on in three coats ; superior to two-coat work. 
Ordinarily, in three-coat work the first coat is 
rough mortar, the second is scratched, that is 
to say, scored with the trowel so as to enable the 
finisliing coat to hold to it more firmly, and the 
third is the finishing coat, which may be of 
sand finish or white finish. 

THREE PAIR. (See Two Pair.) 

THRESHOLD. The sill of a door. The 
word is hardly used in connection with modern 
buildings, and has gained a rather poetical sig- 
niliiiatiou, being used in a general rather than 
in a ])articular sense. (See Saddle, A. ; Sill.) 

THROAT. In a chimney, the passage from 
the fireplace to the flue. (See Chimney.) 

THROHB, A chair of state, especially one 
[ippropriated to a monarch, or in ecclesiology, 
to a bishop (see Bishop^s Throne). Tlie throne 
of modern European sovereigns is merely an 
elaborately decorated armchair distinguished by 
its position on a raised i;)latform and beneath a 
canopy with hangings, upon which emblems, 
lieraldic devices, and the like may be em- 
broideretl. Eastern princes, whose position 
when seated is usually cross-legged or sitting 
uj>on the heels, have thrones which allow of a 
different treatment, and the throne in Persia, 
and anciently in other lands east of the Aledi- 
terraiK‘a.n, is a very splendid structure four or 
five feet wiile and of twice the depth, supported 
by a number of <*.olmnns, and covered with rich 
(le{‘oratioij and often with a]>pli<5ations of costly 
materials. On the other hand, the Mikado of 
Japan scums not to have occupied a throne of 
any sort before the riiange in the government, 
but a raised platform only ; and the Bhogim in 
n^mtituit titues, and the Tenno to-day, like the 
]U'inces of Ohina, seem to have used a highly 
decorated armchair, or in some cases a camp- 
stool curiously recalling the use of the ciirule 
chair by ancient Roman magistrates. 

THRONE ROOM. A chief room of state 
containing the throne upon a dais and under a 
canopy. 

THROtrOH* In masonry, same as Per- 
pend. (Compare Bond.) 

TBtROTTOH STONE. A bond stone pass- 
ing through the wall and showing on both 
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faces, as distinguished from a Stretcher. (Also 
Thorough Stone.) 

THRUST. A force which pushes and tends 
to compress, crush, displace, or overturn a body j 
as the thrust of an arch is the force tending to 
push back or overturn the pier or abutment. 
In an arch it may also be defined as the hori- 
zontal component of the reaction of the abut- 
ment, and, therefore, uniform throughout the 
arch.— -W. R. H. . 

THULITE STONE. A red or pink man- 
ganese epidote of a fine granular texture and 
pleasing colour. As yet but little used. Found 
at Hinderheim, Norway. — - G. P. M. 

THUMB PIN ; THUMB TACK. A short, 
sharp pin with a large, fiat head, designed to be 
thrust ill by the pressure of the thumb ; used 
by draughtsmen. 

THYMELE. In Greek architecture, an 
altar ; specifically, the altar of Dionysus, stand- 
ing in the centre of the orchestra of a Greek 
theatre, and around which the chorus per- 
formed their evolutions. 

TIBALDI, DOMENICO ; architect j h. 
1541 ;d. 1583. 

A younger brother of Pellegrino Tibaldi, 
wlioin he assisted in many of his undertakings. 
He built the choir of the church of S. Pietro, 
the archbishop’s palace (1575-1577), the Pa- 
lazzo Magnani Giadotti in the Piazza Rossini 
(one of his best works), the Palazzo Matteo, 
and the court of the Palazzo di Giustizia, all at 
Bologna. Although in the baroque style, his 
work shows much classical refinement. 

(For bibliography, see Pellegrino Tibaldi.) 

TIBALDI, PELLEGRINO ; painter and 
architect ; b. 1527 ; d. 1598. 

Tibaldi began as a painter, the pupil of 
Danielo da Volterra (see Ricciarelli). He was 
esj>ecially patronized by San Carlo Borromeo at 
Milan. Tibaldi applied the principles of Vig- 
nola (see Barozzio, G.) to a large number of 
churches and palaces. In 1560 he began the 
reconstruction of the fa(^*ade of the cathedral of 
Milan. Of this work five doors and live win- 
dows remain. He built the line church of B. 
Fidele, Milan, begun 1569, the court of the 
archbisbop’s palace, Milan, 1570, the Palazzo 
della Sapienza, Pavia, 1562, tlio church of S. 
Gaudenzio, Novara, 1577, the church of S. 
PraiKieBCo da Paola, Turin, and the court of the 
Universi ty , Bologna, 1 5 7 0. 

Mtlntz, Benainsanee ; Guiiitt. Gesrhkhte des 
BaroehHiles in Uallen; Rbe, Spilt- Renaissance. 

TICPLANTLACALLl. (See Calli.) 

TIE. Anything which is used to resist a 
pull, as to prevent the spreailing of tlie two 
sides of a roof, the BC})aratiug of the two solid 
parts of a hollow wall, the collapsing of a 
trussed beam, and tlie like. Miuih used in 
composition, (Sec Tie Beam and other titles 
below.) 
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Chain Tie. An iron tie to connect and hold 
securely the columns and piers in arched con- 
struction, or other parts of masonry buildings, 
by means of tie bars or rods having an eye at 
each end set upon the hooked ends, or pins, of 
other bars set in the masoniy. Chain ties of 
many-linked bars were used to excess in French 
buildings of the last century, and are still used 
in Paris to tie the walls together through the 
floors, even where iron beams are used for the 
latter. Chain ties are also employed as belts 
about the bases of domes, and in consolidating 
detective masonry. (See Chain.) 

Land Tie, A tie rod or chain tie used to 
hold a retaining wall, or out-of-door flight of 
stairs, or the like, against the pressure of the 
earth, as after rain. It is built into the wall 
and may be secured to a massive pier, or sim- 
ply held to the earth by means of timbers or 
stone beams set crosswise. 


TIJOIJ, JBAWr ; ironworker. 

Tijou, a French ironworker, was mn ployed 
by Sir Christopher Wren to tlio iron 

screens in S. Paul’s cathedral. He. made the. 
fine gates on the north side of the Long "Walk 
at Hampton Court, which are now in tin* Soutli 
Kensington Mxiseiun. He pu])lis]n'd Xonceaii 
Imre cle desseins (1 vol folio, l(bk‘>h 

Blomfield, Be naism ere I e Be fjla e < /. 

TIKI. (See New Zealand, Architeeture of.) 

TILE. A. Primarily, a pieee of solid ma- 
terial used for covering a roof of a building. 
Roof tiles may be either fiat or may be of dif- 
ferent sections, so as to produce ridges and 
valleys, and so that one form covers the joints 
between tiles of another form, as will be ex- 
plained below. 

J3. Any slab of hard material, large or 
small, but especially one of many rather small 
pieces, used together to form roofing, flooring, 



Tiles of Baked Clay for holdiko together the Farts of a Hollow Wall; 
THE Slope coMiNa in the Air Space. 


TIB BEAM. In common wooden framed 
construction, especially in roofing, the large 
horizontal piece which crosses from wall to 
wall, or between any points of support, forming 
the lowest member of a truss, and into which 
the rafters are framed, its centre being often 
kept from sagging by a king-post. (See Roof ; 
Truss.) 

TIB ROD. A rod, usually of iron, used as 
a tie to prevent the spreading of an arch, or of 
a piece of framing in wood or iron. In the 
commonest form it replaces the tie beam, the 
king-post, or other simple member intended to 
resist tension. 

TIEPOLO, G-IOVARNI BATTISTA ; 

painter; h, 1693; d, 1770. 

By a sympathetic study of the great dec- 
orators of the sixteenth century, Tiepolo suc- 
ceeded in reviving their methods and traditions. 
He painted an extraordinary series of frescoes 
in Venice, Wurzburg, and Madrid. 

TJrbani de Gheltof, J. E. Wessely, 

Tiepolo; Zanetti, PUttira Veneziana; Molmenti, 
La Villa Valmarana; Lanzi, Storia Pittorim; 
Orlandi, Abecedario. 

TIERCE POBSTT. (See Tiers Point.) 

TIERCERON. In later mediasval vaulting, 
a secondary or intermediate rib springing from 
the pier on either side of the diagonal ribs or 
arcs doubleaux. 

TIERS POINT. In French, the point 
where the two determining arcs of a pointed 
arch meet, the apex. The term means originally 
the third or culminating point of a triangle. 

Arc en Tiers Point. A pointed arch. 
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wall facing, or the like. ]\lut*h the greater 
number of tiles have always bc^en made of 
baked clay in some form ; but marble, stone, 
and other materials are used. 

O. By extension, and because of the appli- 
cation of the name to all pieces of baked day 
used for accessories to building, a piece of drain 
pipe ; one section of a continuous tube. In this 
sense often called Draining Tile or Drain Tile. 

D. A piece of hard material, especially of 
baked clay, used for any purpose whatever, 
even for the preseiwing of written records, as 
in the case of those libraries entirely composed 
of inscribed tiles which have been found in 
Mesopotamia. (See, for the manufacture of 
Tiles, Keramics.) 

Am6, Les carrelages emaiUes du moyen doe et 
de la renaissance; Bourgoin, Les Arts A^^ahes; 
Brenci and Lessing, ^fajoH/ca-^Fliesen ans Biena^ 
IBOO-'WdO ; Jacobsthal, Blkhitalienische Fliesen- 
ornamefite^ 7iach OrUiinaUwfnalmen ; lOisso 
d’Avennes, ILArt A^eihe dfapres les monwnents 
du Kaire; Rossi, Musaici (Jristiani e satg/l dei 
pavmenti delle chiese di Boim (fur pavemmits of 
marble, etc.). 

Book Tile. In the United States, a hollow 
terra-cotta tile for light fireproof roofs and 
ceilings; so called from its having the form 
of a closed book. When laid, the convex edge 
of one fits into the concave edge of tlie next, 
the Other, plane edges being supported by light 
T irons, or the like. 

Covering Tile. Same as Tegula. 

Crest Tile. One made to form part of a 
cresting or ridge covering, as of a roof. It may 
form part of a very elaborate cresting. 
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Crown Tile. A flat roofing tile, called also 
ill England ** plain,’’ “thack,” or “roof” tile. 
The size has varied under diflerent royal or 
parliamentary acts ; 5|- by 9|- inches and 6|- 
by 12|- inches, f inch thick, are common sizes. 
They are laid like slates with two nailings 
upon laths or battens, with or without mortar. 
The term is also applied to a Ridge Tile. 

Dutch Tile. A wall tile of enamelled and 
painted earthenware; the term was applied 
originally to those made at Delft and elsewhere 
in the Netherlands, and used for the facing of 
chimney pieces and the like. They are gen- 
erally painted in dark blue on a white ground. 

Encaustic Tile. In English keramic work, 
a tile decorated with a painted pattern, as dis- 
tinguished from one of a uniform colour, which 
is called a mosaic tile. The term encaustic ” 
is inaccurate as used here, and is to be consid- 
ered a trade name. 

Foot Tile. A paving tile 12 inches square. 

Gutter Tile. Same as Imbrex. 

Hip Tile. A Ridge Tile so formed as to 
serve for the covering of a hip ; each tile 
lapping over the one next below. 

Holiow Tile. Same as Hollow Brick (which 
see under Brick). 

Fan Tile. ,^-1. A roofing tile having a con- 
cave surface, distinguished as an Imbrex or 
Gutter Tile, alternating with one having a 
convex surface, distinguished as a Tegula or 
Covering Tile ; the joint between two of the 
former is covered by one of tlie latter, so that 
when laid, the surface of the .roof presents a 
series of ridges and furrows running continu- 
ously from tiie ridge to the eaves ; hence, this 
species of tiling is sometimes called ridge and 
furrow tiling. 

J5. A roofing tile made with a ridge and 
furrow in each piece, or with a double curva- 
ture, so tlnit, wlien laid, the upturned edge of 
the eoiHjave part of one tile is fitted to the 
downward-turne<l edge of the adjoining tile, 
making a water-tight joint, with the same 
general effect as is secured by the first-named 
system. — H. V. B. 

Plane Tile. A flat roofing tile, usually 
about the size of a small slate. 

Hidge Tile. A tile of arched form made to 
fit over a ridge and to correspond with the 
pan tii(\s or fiat tiles of the roof. Somewhat 
similar tiles are laid over the hips. Otherwise 
called crown tiles. In some cases the raised 
arched ridge is a part of the same tile with the 
fiat cov(M'iiig part. The whole is then called a 
ridge tihj. 

Roll Roofing Tile. One of which the joints 
are covertul by overlap, or of separate gutter- 
shaped pieces inverted. When laid such tiles 
form a series of continuous ridges alternating 
with furrows running at right angles or diago- 
nally to the )*idge pule. (See Pan Tile.) 
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Wall Tile. Tile, , thinner than floor tile, 
especially adapted to the facing of a wall, as in 
the lining of a passage or in a batlirooiii. 

Weather Tile. A tile used as a substitute for 
shingles, slates, or weatherboards in covering 
the walls or roof of a frame building; such 
tiles are thin, pierced with holes for nailing, 
arranged to overlap, and often cut with round 
or polygonal-shaped tails. 

TILE CRBASIMG. (See Creasing.) 

TILE FIN. A pin of hard wood passing 
through a hole in a roof tile and into the wood 
beneath to keep the tile in place. 

TILING. A, The art and the practice of 
laying tile of any description. 

B. A quantity of tile taken together and 
acting as one covering, facing, or the like, as in 
the phrase, a floor covered with tiling. (See 
Keramics; Tile.) 

TILTING FILLET; TILTING PIECE. 
Same as Arris Fillet. 

TILT YARD. A place reserved for the 
joust and the tournament, and in later times 
for riding at the ring, and similar exercises. 
Such grounds were not always mere lists en- 
closed from the open country, but wmie some- 
times reserved in the courts of castles ; indeed, 
the outer court, or Basse Ckmr, was often 
arranged for this purpose. (See List.) 

TIMBER. Wood, whether growing or cut,, 
of such quality and size as fit it for use in 
building; excluding that which has been cut 
up into planks or boards, and, in the United 
States, that cut smaller than about 6 by 6- 
inches. (See Scantling.) 

TIMOTHEOS ; sculptor. 

According to an inscription of about 375 B.O., 
Timotheos made the sketches from which the 
sculptural decoration of the temple of iEscula- 
pius at Epidaurus in Greece was executed. 
The inscription gives the names of the sculptors 
who carried out The work. He was also asso- 
ciated with Bryaxis (see Bryaxis), Leochares 
(see Leochares), and Scopas (seeScopas), in tlie 
decoration of the mausoleum at Halicarnassus. 

Defrasse et Lechat, Bpldaure; Cavvadias, 

TIN. Same as Tin Plate ; tlie abbreviated 
commercial term. 

TINO DI CAMAINO; architect and 
sculptor. 

A pupil of Giovanni da Pisa (see GioTauni 
da Pisa) who was emjfioycd on the cathedral 
of Siena after 1300. He made several monu- 
ments in Florence, the most importa,nt of which 
is that of the Emperor Henry VII. In the 
will of Maria, widow of Gharles II. of Naples, 
Tino is chosen to constnuT her tomb. Ho is 
mentioned in other (loeuments as ar<;hitect of 
several buildings in the vicinity of Naples. 

Reyrnond, SculptiiTe Florentine ; Perkins, 
Tuscan Sculptors, 
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TIN PLATE. Sheet4roii plates coated 
with till, after haYing been cleaned, toughened, 
and annealed by Yarious inechanieal processes. 
It is largely used for the covering of roofs of 
very low pitch; and also for flashing in con- 
nection with slate and shingles. 

, TINTORETTO . (JACOPO ROBXJSTI) ; 
painter. , 

Ridolfi’s is the principal source 

of information about Tintoretto. He served a 
short apprenticeship with Titian and Schiavone. 
Tintoretto was a most prolific painter, and the 
greater part of his work is to be found in 
Venice. The most important of his mural 
pictures are in the church of S, Maria del’ Orto, 
the Scuola di S. Rocco, and the Doge’s Palace. 

Ridolfl, Le Mctraviglk (hM^Arte ; Janitschek, 
Tintoret in Dolvtne Series; B&Temon, Venetian 
Fainters of the Eenaissance; Lanzi, Storia 
FUtorica. 

TI'PI. (tee -pee). [From the Dakota ^‘ti,” 
a house. As pi ” is a common plural ending, 

it is probable 
that in the be- 
ginning the form 
^‘tipi,” applied 
to a single 
structure, grew 
out of our mis- 
taking plural for 
singular.] (See 
and ‘*pi” 
in the Dakota- 
English Die- 
iionary, Vol. VII. ; Oontrihiitioyis to iV. A. 
Etlmologij, F, S. G. S,, pp. 421, 467.) The 
Dakota special name for skin tent is ivorke’-ya 
(wah-kay -ah), and for any shelter, ivo'-ke-ya> 

A conical Indian tent composed of a number 
of poles, with their upper ends tied together 
near the top, spread into a circle on the ground, 
and covered with skins, or in recent times with 
oanvas. Primarily the portable tipi is a Dakota 
structure, belonging to the Plains, but the same 
thing is in wide use among other Indian tribes, 
and the term now has an equal range. The 
tipi has also been copied with modifications in 
the United States army ^‘Sibley” tent. As a 
portable skin tent it seems to have been per- 
fected by the Dakotas, but it should be noted 
that other tribes (as well as the Dakotas) made 
bark-covered tents, and the Iroquois constructed 
a triangular one with bark covering, on similar 
principles. The poles of the tipi are 7 to 20 or 
30 in number, and 15 to 18 feet long, tied to- 
gether near the small ends, while the large ends 
enclose a circle 10 or 15 feet in diameter. Ac- 
cording to Morgan the proper number of poles 
is 13. The cover, being drawn around the 
poles, is pinned together by sticks thrust cross- 
wise through holes, or laced, for about the middle 
third of the distance from top to bottom, leav- 
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ing the lower third open ior a doorway and the 
upper third for a smoke outlet. The door was 
protected by an extra skin fastiaunl, only by the, 
top, to the tent outside, and spread by a. sti(*k 
fixed transversely near its upiua* (‘nd. ^Some- 
times a loose skin was a<ljust(‘d outsiih* to tin* 
apex of the tent to form a. hood that (*ould 
turned according to tiie wind direction; but tin', 
usual practice was to pla,<*e long outsiih' poll's 
in pockets provided in t'lich of the two triangular 
ends of the skin cover, by mi'ans of wliit*h tlu'st^ 
flaps could be aiTauged from Ix'low. if tiu're 
was no wind, they were both left op(*u ; but 
otherwise they were adjusted aceordingly, tin' 
windward flap being set high, while tlu' hu'ward 
one was drawn down dose to tlu^ frauu', leaving 
only hole enough for the exit of smoke, fl'lie 
tipi was fastened to the ground hy pt'gs through 
holes in the edges of tlie skins nnule for the 
purpose, and in high winds stones or other 
weights were laid on the bottom portions. In 
travelling the poles were attaidied to the sitU's 
of horses; and the long ends, trailing on the 
ground, furnished a vt'hii'h^ for various articles 
of baggage. — F. S. Deulenbaituh. 

TIPPLE HOUSE. A rough shed or liouso 
to protect the tipples or dumps of a ('oal 
mine. 

TIRANT. A tie rod or tie ■ beam. . (.An- 
ciently tiraiint.) 

T IRON, In Iron Construction, a member 
approximating in section to the form of tlie 
Roman letter T (compare I Bar, etc.). 

TITIAN. (See Vecelli, Tiziano.) 

TIYOTIPI, Among the Dakota Indians, a 
soldier’s lodge. A sort of council tent, as well 
as a feasting and lounging place. Regulations 
for the camp, and especially for the hunt, were 
made in it and published by means of a crier. 
(See Tipi.) — F. S. D. 

TLILLANCALLI. An Aztec building used 
for a military school. — F, S. D. 

TOIL. In a hinge, the same as Flap. 

-(A. R S.) 

TOILET ROOM. A. Same as Lavatoiy. 

B, In a hotel, railway station, theatre, or 
the like, a room for washing, usually having 
water-closets, etc., connected witli it, and oft<ni 
having in connection with it a placi'. for the 
storage of out-of-door garraentB, (Compare 
Cloakroom ; Coatroom.) 

TOLEDO, JUAN BAUTISTA. (See Juan 
Bautista di Toledo.) 

TOLLBOOTH, A stall or office where tolls 
in any sense are to be paid ; hence, by extension, 
in a way variously explained, a jail, es|>ecially 
in Scotland. 

TOLLHOUSE. Same as Tollbooth in its 
original sense; in the United States a house 
near the tollgate of a turnpike or bridge where 
toils are paid, and serving as the residence of 
the keeper. 
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TOIiMEN. Same as Dolmen ; but some 
attempt has been made to apply the term to a 
stone pierced by a hole, of prehistoric or .un- 
known date. 

TOLOMBI. (See Federighi.) 

TOLSA, MANUEIi ; architect, engineer, 
and sculptor ; b. about 1750 (at yalencia, Spain); 
d. about 1810 (in Mexico). 

In 1781 lie went to Mexico as government 
architect. He directed the erection of the tow- 
ers of the cathedral of the city of Mexico, 1787- 
1791, designed the Gollege of Mines in Mexico, 
1797, and other buildings. In 1798 he was 
appointed director of the Academy of S. Carlos, 
city of Mexico. His chief work is the line 
equestrian statue of Carlos IV., now’' in the 
.Pasco de Bucareli, city of Mexico. 

Appleton, Oydopcedia of Ainerican Biography, 

TOLTEC ARGHITECTUKE. That of the 
pre-Aztec inhabitants of Mexico and contiguous 
country, attributed to a race called Toltec. (See 
Mexico, Architecture of, § I.) — F. S. D. 

TOMASO DI ANDREA PISANO ; sculp- 
tor. 

Acuiording ' to Vasari (Vita dl Andrea 
Pisayio), he completed the Oampo Santo and 
(yampanile at Pisa. Documents of 1368 dis- 
(-.overed by Professor Bonaini prove that he was 
the son of Andrea da Pisa (see Andrea da Pisa). 

Vasari, Milaiiesi ed. ; Vasari, Blashfield- Hop- 
kins ed. 

TOMB. Primarily, a grave, perhaps a hol- 
low in a rocik or a natural cave used for this 
purpose rather than an excavation in the earth. 
More^j usually, a monument of some importance, 
but always placed at a grave or erected for the 
purpose of forming the burial place within itself. 
Thus, the tombs in many churches and some of 
those erected out of doors during the Middle 
Ages contain each a sarcophagus in wdiich the 
l)ody was really laid, the lid being usually very 
lieavy, and commonly secured as strongly as 
possible. The Cenotaph is soinetinies, but im- 
properly, called a tomb. 

A tomb of the most magnificent sort is often 
(‘ailed a Mausoleum : one of the simplest sort is 
called Gravcistone, burial slal), or the like. 

Ditterenco in (aistom is (?xtremely marked in 
the matter of tombs, as of all Imrial arrange- 
numts. The tower-like structures on the hill- 
sides above Palmyra seem all to be of Roman 
(lat(\ They have hut little ornamentation, and 
their (iomparatively great size (one of them is 
80 feet high and nearly 30 feet square) and 
their striking composition, are all that call 
attention to them ; but these are rather close 
copies of Greek tombs certainly four hundred 
years earlier, of which some still remain on the 
hillsides of Asia Minor, and some have been re- 
moved bodily to Euro])ean museums. The 
famous Harpy T(mib (whicdi see, below) is one of 
these. Other Greek tombs exist on the maim 


land of Greece and in the colonies (for those 
which are merely slabs, however rich, see Grave- 
stone ; Stele). Large ones are the Hereid Tomb 
(which see, below); the Heroon, so called, of 
Gjolbaschi (which see, under Fleroiim) ; the 
Lion Tomb at Cnidus (Knidos) (see Lion 
Tomb, II., below) ; and of irregular work, tlie ex- 
traordinary tombs, partly rock-cut and partly 
built, recently discovered in the hill country of 
Asia Minor (for one of which see Lion Tomb, I., 
below). The Romans of the Empire, although 
using cremation rather than sepulture, and 
placing the cinerary urns in Columbaria, yet 
made these receptaedes into decorative structures ; 
moreover, sepulture was never entirely aban- 
doned. The result is that the Garnpagna of 



Tomb, Fig. 1, of thk Two Seats, Ceevetri, 
Italy ; Flan. 

A, entranee. B, ontt^r {.•Iwiniber with the two seats, C, and 
laUT sarcophag*!, O. K, G, II, K, Toinbal ohainbers with 
platforms, F, ou wiiieli bodies were laid. L, eliainber witli 
sarcophagi. 

Rome contains many tomlxd structures ; and 
ruins of a vast number can be traced. These 
were commonly arranged outside the gates of 
towns, as in the well-known case of Pompeii, 
and on the Via Appia, south of Rome ; hut also 
in wiiat seem to have bt‘,eu |)rivate |)lots of 
ground, |>rol)ably not oft(m reservtMl for tiu^ ex- 
press purpose of a tomb, but rathew forming 
part of the gardens, etc., accompanying a plat',o 
of residence. The tomb of Cecilia Mldiella, and 
several others named in the sul)titles, are in- 
stancies of these. The pyramid of Cains C(istius 
and the sarcophagus of the Bci|)iGS are ('arlier 
instaimes of the same sort of de(*oratiYC treatment. 

The tombs of MosleiuH g<merally takci tlui 
form of a nearly s(|ua,rc vaulted structurti of 
brick with a small dome. The vaulted (‘handier 
above ground havS a door of entrance?, and it is 
customary to resort there at certain times. The 
actual grave is usually a vaulted diambcr ht*- 
neath. The most niagnilicent tombs among tlie 
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l^ioslems are tliose biiildiiigs outside the walls Tombs of the neoclassie period in Europe 
ot Cairo, generally called tomb mosques. These have been generally set up in churches. Even 

are really places of worship, and in iglit perfectly those of princes liave sehlom been large inauso- 

well be compared with the mosques of the city leums, especial memorialstakiiiggeiierallyotlier 

itself, or of otlier centres of the worship of Islam, forms, as votive chapels, or monuments, iincon- 

There are a number of tliese buildings, larger nected with the grave itself, Tlie same ten- 

and smaller, some of tliern adorned with mina- dency existed througliout the niiieteentli ceiitury. 

rets of extraordinary beauty, and they form The tomb of the private person of wealth is apt 





'ru.Mii, Fun C Si^i’TioN (sKifi Fw, S). Thk Solid Ooru of MAsoxav FAeK]> with Ulock^ av (U t 
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almost a town outside the eastern gate of Cairo, to be a family uionumcmt (V(nnpan‘ Crave hbiiiii- 
wliich is known by the (‘ommon name of Karafa, ment), and in comiecti<m with this, Ihe family 
or the cenudery. Among the Christian nations tombs of Ammicau cemeteries should b(‘ imm 
of Europe the tomb to()k many forms, which are tioned, which have usually a chamber fur the 
best described under the subtitles : Altar Tomb; access of tln^ living, and separaU* rec(‘ptac](‘s fur 
Wall Tomb ; and the like. The most important coffins ojiening out of it on one side or on many 
ont-of-dotw structures of the Middle Ages are sides, or opening upon a burial cbainber heiH'ath 
those at Teroiia (for whiCi see Scala Tomb, the pavement. Tliese huniiy vaults/’ as they 
below), are popularly ('ailed, are sometimes ofgri^at size 
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Lion Tomb (l.j. A tomb !ul»»niO(i by tli 
ettigy of a lion. Of thes(‘, thoro an‘ .sovt^ra 
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TOMB. PLATE I 


That of Leonardo Bruni in the church of S. Croce, 
at Elorenee. lids is a masterpiece of Bernardo 
Kossellino. Bruni, the historian, died in 1444, 


and the tomb must have been erected almost im- 
mediately afterward. 




PLATE XXX 
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TOMB 

pm.'ioiis and imique piece of archaic sculpture 
lud A\diolly explained. 

Idoii Tomb (IL). One found at Cnidus by 
Sir Charles Newton of the British Museum, 
and now preserved in that institution, was 
adornetl ]>y a crouching lion 10 feet long, ami 


TOMB 


Scala Tomb. One of the nionununits in 
the little churdiyard of S. Maria Anii(‘a at 
Verona, all of which belong to ilu^ ruling 
family, Della Scala, powinfid from l*J(i() to 
1380. The monument of l^an Crande is ovor 
the chur(*li <loor. Tliis is of gn^at iuvndv, and 


Tomb, Fig. 13, that of Bishof Giles of Bridport, I2(i2, a.d. Cathedral at Sallski'iiv, AViltshiiu. 

Altar Tomb under Canopy. 

this formed tlie apex or finial of a monument it is unusually .severe ami formal. 'J’he eulini 
ot great height The conjectural restoration nating point of the peculiar system of desi.m 
Uy XVlr. lullau shows an oblong hafiement carry- constituting almost an imlepondent styh' is it 
iiig a superstructure of solid masonry decorated' the monument of Mastiuo II., of whidi a cut i 
with engaged columns and entablature, and given. There is a larger and later tomb .stil 
this crowned by a stepped pyramid, the lion splendid, but of degenerate style. 

whole about 63 feet high. tomb excavated in tlie rock, usuallv of tti, 






PLATE XXXI 



TOMB. PLATE 11 


Monumetut in the church of S. Thomas at Stras- 
burg, commemorating the Marshal Maurice de Saxe» 
who (lied in 1750. It is the work of the sculptor 
Jean Ba.ptistc Pigalle, and perhaps his masterpiece. 
It is also the finest specimen in Europe of the de- 
scriptive and highly allegorical tomh of the eigh- 


teenth century. Trance person iiied tries to keep 
hack Saxe from his open tomb, which he faces 
cheerfully, and to banish Death. Hercules appears 
as a Mourner, and the creatures emblematic of the 
Empire, England, and the United Provinces, are 
seen in terror and flight. 
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TOMB, Fia. 18, THAT OF Kmo LADISLAUS (t 1414) IN CHURCH OF S. GIOV\NNl 

. CARBONAEA,..NAFU.ES. ■ ■ ■ 
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TONDINO 


TONG-UB 


|u‘ruul of the Tliebaii empire, and, therefore, of tenoned frame. On either side of the tenon 

a tim(‘ later than that of the Mastaha (which a strip of hard wood is let in to tlic3 shoulder 

see). Tlie general type is that of a 
tiiiuiel leading liorizon tally into the rock 
jVoiiL wliicli a deep sliaft leads to the 
hnrial rhaauher below. (See Egypt, 

Aivhih‘<‘turiM)f.) 

TOWDINO. A UK adding of convex 
rounded section, esjjccialJy a. large one, 
siK'li as a, torus ; tlio Italian term some- 
times used in English.. 

TONG-UB. A projecting .member, 
as a ; a- (‘untinuons ridge left on 
tlu.' edge of a ].)oiird or plaiik^ and in- 
tended to lit into a groove worked in 
the edge of amdher boaril or piank. 

1’iie joint so made is in constant use in 
llottring, and is used occasionally in the 
siding of houses. Tongued and gTooved 
dooring is ohjected to ])y some because, 
whtm hi'aAW ])r(‘ssiire eonics at a point 
u{*ar the edg(‘ of a, plank, one side of the groove of tlie piece upon which tlie tenon is worked, 

may hrea]< away and the Ihior be penniinently and these strips fit into slots cut on eitlier side 

i n.ju red ; in tin’s way, in tlie United States, the of the mortise in the otlier piece, thus giving 

liest tlooi’s in Boston jire laid witlioiit this joint, great, additional stifihess. 

and tliose in New York almost universally with it. Kiley, BtithUng f'n)iMr 7 (cUon, 





FkJ. 21, THAT OF THK SoNS OF C'HAULRS VIIL, AT ToCUS 


Cross Tongue, A ])iec6 of the nature of Boose Tongue. A sicmder strip ibr si*- 
a <loweI used to give additional strength to a curing the Joint between two abutting parts 
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TORRBG-IANO 


TOPIARY,,; 

tunuilus of luasniiry, generally domical in form, 
for tlie preservation of relics, when it is clistin- 
gnishtMl as a Dagoba ; or to commemorate an 
e\a;nt, when it is called a Stupa. It is some- 
times elevated on a square, cylindrical, or 
sidkstrnctiire built vertically or in 
terraces, and is nearly always crowned with a 
linial, called a T(‘e, sliaped like an umbrella. 
(See rodia,, Architecture of) 

, TOPIARY., ,Relating to the clipping of 
trees and slirubs into regular or iantastic 
shapes, in a formal garden. Tins practice is 
(jailed the to|)iary art. 

. TOP OUT,(v.), To linish the top of any- 
tliing, as of a chiinney ; to cap. In brickwork, 
such a finish is ({ailed tlie topping-out courses. 

TORAN ; TORAHA. In Buddhist archi- 
tecture, a gateway, composed of from one to 
three horizontal lintels, generally of wood, but 
sometimes of stone, placed one above another 
upon two posts, the whole being often elabo- 
rately <‘arved. Similar gateways are, in Japan, 
(NalltJd Torii, and are used to give dignity to the 
approach to a slirine or sacred place. (See 
India., Archit(‘cture of (B ft chili fst iStructural 
MomoiienlH) ; Japan, Ardiitecture of) 

TORCH, in architectural decoration, an 
(‘uilJem founded upon sculptured representa- 
fious; in Onjco-Uoman work, usually, of a bundle 
ot strips held together by (KMiasional withes or 
bands. This feature is generally repeated 
without a clear understanding of its signifi- 
({ance. Tlie tor(5h inverted is used to symbolize 
death, probably because of the obvious idea of 
turning th(‘ burning torch downward in order 
to (‘Ktmgiiish tlie flame against the ground. 

TORCH HOLDER, ■ "(See Bracciaie.) 



Toech TIoi.oke ; Buonzk, 15 th Centuev ; FA.hAizzo 
i>EL Biena. 

TORBLLI, OIACOMO ; painter and arch!* 
tc.ct ; h. 1008; d. 1078. 

, ; ' -'Bm' 


Torelli 5vas especially associated with the 
rapid development of tlie eoiistructioii and 



Torch Holder; Bronze, 15 th Okntcky.; Palazzo 

DEL MAONIFICO, BIKNA. 

decoration of theatres and scene painting in 
the seventeenth century. He made improve- 
ments in his native city, Fano, in Italy, which 
were engraved and attracted mucli attention. 
He was called to Venice, and at the theatre of 
SS. Giovanni e Paolo in that city invented a 
method of changing scenes wliieh was uni- 
versally adopted. Torelli was called to Paris 
by Louis XIV., and remained there until 1662. 
He arranged the theatre of the Petit Bourbon. 
The Anclro^necla of Corneille Avas first placed 
upon the stage by him. Returning to Fano, he 
built the still existing Teatro della Fortiina. 

Giirlitt, (xescMchte des Ih:m)clcstiles Italien;, 
Miiizia, Memorie, 

TORII. (See Toran.) 

TORRBGIANO, PIETRO (PETER TOR- 
RYSANY) ; sculptor and andfitect ; b. 1472 ; 
d. about 1522. 

Torregiano was one of the boys s(4ect(‘d by 
Lorenzo do’ Medici to study in the Gardens of 
S. Manx), Florence, where he was asscxnatcul 
with Mmhclangelu. Lt'aving Flon‘m*i\ he en- 
tered the army of Omsar Borgia. About IbOJ 
he drifted to England. In 1512 he ma<k{ thc' 
contract for the monument to Henry \U. in 
Westminster Abbey. The umiuunent to IVlar- 
garet, Countess of Richmond, also in Wt'st- 
minster Abbey, is as(Til)cd to him. The latter 
part of his life was spent at Beiille in Spain. 
Borne unimportant monuments in the churclieB 
of that city are supposed to be by him. 

Perkins, Tnsran Sculptors; Mthitz, JRcnm's-’ 
sauce; George Gilbert Scott, (Ilraulnfis from 
WcHtminster Abbaj; Neale, Ahhaj, 
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TOBRYSANY 


TOWER 



T(>wer; Central Tower of Chur<’h at Nogent 

LES ViKRGKS (Oise), FhANCK, 12TH CENTUKY. 


TORRYSANY, PETER. (See Torregiaiio, 
Pietro.) ^ 

TORSEL. A piece of .solid 
material used to receive the 
end of a beam or girder and 
so distribute the weight over 
the masonry of the wall be- 
neatlL Stone, iron, and even 
liard wood are used for this 
pnr})ose. (Compare Templet.) 

TORSION. The act or 
result of twisting, as of a timber 
so distorted in drying or under 
some especial strain. 

TORSIONAL STRENGTH. 

Tin' strength of a ineiuber or 
material to resist a torsional 
force; f.e. a force tending to 
sc’parate or break by twisting; 
an al>].)reviate(l and erroneous 
teriti. (See Resistance ; Strengtii 
of Materials.) 

TORSO. An imperfect stat- 
ue, of which the body alone, or 
the body with parts of the limbs, 
is in })lace and tolerably perfect. 

By extension, the body of a, com- 
plete statue. The adjectival term 


applied to a twistivl or spiral shaft is ftunnlrfl 
on confusion bet\vt‘eii a. Fri’iich and an italian 
term of wholly dillcrent incaiungs, and should 
be avoided. 

TORUS. A bold projt‘<‘ling inoulding, con 
vex ill section, forming gciuM'ally ilie lowcsi 
member of a bast^ ovtn* Ilie pliiiiii, csp(‘cially 
of a column or ]H'laster. Wlnm Iwti tori arc 
used, separated I )y a. scot ia. with fillt'ts, tin' parts 
being of iiornml n'lative size, tin' combination 
forms an Attic Bast'. 

TOSH NAILING. Same as Blind iNdiiling 
(which see under Nailing). 

TOTEM POST, A Wooden post set up in 
front of a dwelling by sonu' North Anit'ri«'ai! 
Indians, carved with tott'init* ('inbleins. 'Fhe 
most remarkalde a,r<‘ thost' of the tribt's (»f tin* 
Northwest coast, liki' tht' Maida. - ■ F. S. 1>. 

TOURELLE. In F rt'indi, a turret : in 
English, especially oiu' which is corlu'llcd <>ut 
from the wall or springing from a group of 
piers or buttresses, as on tin' angh' of a laigvr 
kiilding, and finisliing with a slet'ji conical 
roof. 

TOWEL PATTERN. Fame as lam'ii 
Pattern. 

TOWER. A structure, of any form In pltm, 
which is high in proptulitm to its lateral dinn'ii 
sions ; or which is an isolated building witli 
vertical si<les and simple (diaracicr, ('ven if mvt 
high in proiiortion (set' Towt'r of Sikmet') : or a 
part of a structure higher than the rest, but 
always having vertit'al sides for a part of its 
separate and detatdied altitmk' : or, in buildings 
erected tor defema', a projecting part, nearly 
equivalent to a, liastion, oftt'ii, but not always, 
higher than the tnirtain. Towers include the 



frm Towers; IOtM' and Udh Cbwoiuks} 
''''t' y; c*ToufeHAi, BfaDoniM,, 











'Eu To^VKIl FOR A Famm : Plan, SHOW tisTf’ 
Two (^VTTLK ThoUOHS ANI> LAUGK BAHIN FOli 
T<IWEU ITSEI.F IS j\ 


Fir,LiN(j Vessel 

RESKRVOnt. 


wer. A lofty stmcturo iiiteiuleil 
.pproat.'li. of eiieniics to lie deU'cted, 
tliroiigh a inoiiiitaiu pass. The 



■ TOWN' : , 

TOWN. In anriont times, a collection of 
houses enclosed Ijy a \va,ll of defence, with nniral 
towers and fortified gates. In nioderii times any 
c(*iiectioii of houses larger than a village. In the 
Uni ted States, a geographical subdivision of a 
county, a township ; but in tliickly populated 
countries, tlie town is the iirea ocauipied by au 
agglomeration of bouses under a specitic town or 
inuni(npal government. (Sec City.) — H. Y. B. 


TEACERY 

contrasted with any form of mvlied coi 
tion ; hence, by extension, an etifabiafun 
THACERY. De(‘oratioii madt^ up of 1 
of narrow bands and liliets, or more* 
rately moulded strij)s, but always wit In 
I with but little, represtaitation of natuv 
j jeets (but see Braudi Tracery, liclow), 
I extension, and b(‘caus(' tht‘ won! iM'cainc 
I lied with the subdivisions oj‘ a window. 



Trabeated Construction; Cloister of S. M. della Pace, Rome: Upter Stohv. 

EARLIEST WORKS OF BrAMANTE ; C. 14i)r>. 


One of tue 


TOWN, ITHIEL; architect; b. 1784; d. 
June 13, 1844. 

In 1829 he formed a partnership with A. J. 
Davis and designed the State Capitol, the Epis- 
copal church, and several resiliences in New 
Haven. He built also residences in Northamp- 
ton, Massachusetts, the city hall in Hartford, 
(Jonnecticut, churches in New York, the State 
Capitols of Indiana and of North Carolina, and 
several otlicial buildings in Washington. 

Dunlap, Arts of Lm<jn; Arch, Jhih. Soc, Dic- 
tion, ((rt/, 

TOWNHOUSE. A, The same as Town 
Hall (which see under Hall) ; hence, by extension 
and often jocosely, the Jail, or the Poorhouse. 

B. A mansion in town as distinguished from 
a (country residence. 

TRABEATED. Constructed with horizontal 
beams or lintels. (Compare Arcuate ; Post and 
Lintel Construction.) 

TRABBATION. Lintel construction fis 


in pierced patterns, in whicdi tlie openings slcuv 
(lark on light fnun without and light on dark 
from within (sec Bar Tniecny, below). The 
term when used without (pudifi<‘ation has t*tmie 
to mean Gothic window tract*ry exclusiv(‘ly ; 
but precisely similar tracery was used cout(uu- 
poraneously in stone relief, in w’ood (*arving, as 
on doors and pitms of furniture, and in piewtu^d, 
cast, and wrought metal Tractny of totally 
different characdiu* is found in s(a'ollw(»rk of tin* 
simpler kinds, as in Roman son'alled Arab('S(}ues, 
Strapwork, and Interlaced Ornament, and in 
Northern sculpture of the early Middle Ag(‘s 
(see Scandinavia, Architecture of). 

It was customary in anti(piity to fill a large 
window with screen work or grating, often of 
bronze, sometimes of pierced marble slabs. 
These were not intended to hold glass, which, 
was rare in the windows (wen of th(‘ latm* 
Romam Imperial epocdi. In tln^ earlier Middle 
Ages glass was also uncommon ; and windows 


jvt {MS * 










TRACERY 


TRACERY 



iilled with adinimble tracieiy exist, in which 
then' iK no refereni'e whatever to glass, hut 


(lows, and traeery was usual !v arrange<l Ihi’ 
glass, some ol’ iiu‘ liiiesl t'sainfslc's fill lla* Hprn 
ings of cloisters aiul the likt', w hen* uo glass 
was intended to he us<‘d (sre Fig. (>). 11iere 
are even (*ases wlu're tmeeiy aels as a |>art «vf 
the construction elstuvheri' Ilian in wind«uvs, as 
in Fig. 7 ; luit flu'st' an* geiu*railv late, and 
may l)e eonsidert'd as {ancitul variaufs «>{' ila* 
(fotliic stnnd.un'. The f>ossihle si nu't oral vahu* 
of tracery was, howe\<‘r, studied in \’eui<a*, and 
the cclel)rate<l second story arcade of’ tin' Ihieal 
Palace (set' Fig. is an instmu'c of perfectly 
balanced aivnated <*onstruction coinhiiu'd witii 
perfectly Ininnonized dei'orativc* etlect, {*arrying 
as it does a lofty wall of great (iuV!uu*ss, and 
floors and roof ot nnnsual W(‘igld, lu'caiisi* of 
the great size of the halls (‘ludosctl. This 
system was co[)icd in tlu^ fourteenth (-eiitury 
Gothic pahizzi, hut noiu' of tlu* private huihh 
ings e(|ualle(I tlie Drnnil I^alaee in tin* peideel 
carrying out of the idea. 

In England, window traeery was a fav<an-!t(‘ 
study of the Gothic arehitivts. What is called 
Flowing Trat'ery begins witii tin* fourtt'enth 
eentury (s(‘e Fig. h), Nt‘t Tra<*ery s(h* (Fig. lO) 


Teaceey, Fig. 5; S. Anbrka, Mantua, ExAMimis 
OF Plate Tracery woekbi) in Brick, ’ 

where the tracery itself helps to keep from the 
interior too great a mass of rain or snow. In 
the simpler buildings of the Romanesque epoch 
the openings were small, and were left plain. 
With the earliest years of Gotliic architecture, 
decorative glass, which was already in use, 
became more accessible as Avell as richer, and 
at the same time the introduction of cusping, 
within pointed arches and round and oval win- 
dows, made’ the pattern, the lights and darks, 
interesting. Here, then, was the commence- 
ment of window^ tracery. An upright mullion 
would carry a tympanum of plain cut stone 
wuilling, througli which a circle was cut, and 
this circle, ami the tw’o pointed arches carried 
by the mullion and supporting the tympanum, 
would be filled with cusps. This earliest tra- 
cety was then plate tracery ; and that of even 
the royal domain of France continued to be of 
this character as late as 1220 (see Pigs. 1 and 
2), or thereabout, although signs of a change 
were not unknown (see Fig. 3). In Italy plate 
tracery remained in use much, later (see Fig. 5), 
and w^as in flict the prevailing manner of filling, 
large windows until very late in the Gothic 
e]) 0 {j]i, the middle of the fourteenth century or 
thereabout, when an attempt at bar tracery was 
seen. 

Although glass Avas now the rule for win- 


Tracery, Fm. 7 ; Tomb in the Abbkv of P.vack, 
Ricenish Piu-sslv. 

is a variety of it. ' These varietiw lasted In 

England until the mlvmit of Perpendicuhtr 
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TBACBEY 


TRACBEY 


Tracery liiti' in tlie iourteoiitli cimtuiy, Fig. 11 worthy of study. Here also is an aduiiralde 
showing what is ill a way traiusitioiiaL Figures | instance of soliil or panel Iracery with ulneh 

the >stiuie t'lU irt'ly 


"'*”0 i i' '''" " 1 ( taiu’ies of tin* '(I'ennmi slained' glass 

Tii.\rauiY.Fio.U;CAnLisr,KCATHiu-RAi,,Noinnu.Mi>Rin,AN!.; fj,,,,. yj,,, ., 

C. IfXtU, A.l>. ' , ^ . . , , 


12 and 15 show the perfected Perpendicnlar 
style, which lasted longer than any otlier, and is 
more characteristictaliy Englisii . 

Besides window tracery, that of the four- 
teenth century },)arapets, especially in France, is 
of great beauty (see Figs. 14 and 15). 

Late Perpeiidi{adar work is sometimes en- 
riched by floral sculpture, as in the church of 
Rushden (see Figs. 16 and 17). These speci- 
mens are not pierced ; they are merely panels 
carved in low relief ; but Fig. 18 shows similar 
decoration in window tracery. 


church at rhmtmit/, is a notiHl c\antph‘. 

Fan Tracery. Tin' peculiar rh*«*t»ra{imi <*1 
fan-vaulted roofs, in whi<*h rilis an* suggi*stcd, 
tliougli the coustiaiction is no long<‘r rib vault- 
ing, but is solid in a single Slnll of cut sttana 
(See lUKler Taulting.) 

Flowing Tracery. Trjui'ry In windows,, ga- 
])les, and surfa<‘(* panilling, whi(‘h abounds in 
waving lines into wliieh the mullions pas.-j 
tangentially, as distinguisiuHi from (leoiuetrieal 
Tracery with its eir<*h's and foils or feat I uwi tigs, 
and “Perforated” Tracery. (See Flamboyant.) 

G-eoraetrical Tracery. That in which famil 


Trackuy, Fig. Kk IIushdbn Church, Noethamf^ 
tonshire; c. 1450. 

Figure 19 is given to show the effectiveness of 
window tracery when the shape of the mnliion 
and of the curved bars which spring from the 
mullions is what it should be, namely, thin on 
the face of the wall and very deep in the thick- 
ness of the wall. In this respect the earlier 
English work is less successful than the great 
mass of Continental work, but the example 
before us of late fourteenth century work is 


iRACKRy, Fig. 17; Kushoek (hnuicH, Nouthami*- 

TON SHIRK; C. uno. 

iar geometrical forms prevail, smb as cireh's 
and triangles with curved sides, as distinguislioti 
from flowing or flamboyant traemy. 

Net Tracery. Gothic tracery, as of‘ Win- 
dows's, in wdiich tlie openings an* of nearly tlui 
same sisse and of ap])roximate]y the sunu‘ firm. 
.'..■..Perforated Tracery. Same as Plate Tra- 
cery, Mow. 

, Plate Tracery. That which is composinl {>f 






TRACHBLIUM 

openings pierced usually in tliin slalis of stone, 
the design T)eing in tlic shape and disposition of 
the openings, not, as was th(^ ease with Bar 
Tra{'(‘ry, in the solid parts or moulded niullions 
ilividing the openings. It was eoiumoii in the 
late round-arched and (‘arly pointed styles, and 
originated in the circadar opening whicdi was 
])icrccd through the tympajuun between the 
licads of coupled windows and under the label 
which covered and united them with a single 
arch. These openings were afterwards inulti- 
plied with beautiful efiect, as in the famous 
rose window of Chartres and of the transept 
of Lincoln. Plate Tracery was characteristic of 
Italian architecture throughout the whole med- 
iaeval period. 



Tracery, Fig. 18; Window Tracery, richly 
ADORNED, English; about 1400. 

Reticulated Tracery, Same as Net Tra- 
cery. ' 

Stump Tracery. A kind of tracery charac- 
teristic of the decline of mediaeval art in (ler- 
many in the sixteenth century, consisting of a 
sort of flamboyant tracery .with frequent inter- 
penetrations and tnincated ends. 

TRACHBLIUM. In a Grecian Doric coliuim 
that part of the necking which comes between 
the hypotracheliiim and the capital proper. 
What it is exactly depends upon what the 
hypotrachelium is ; thus, in Vol. II., cols, 295, 
296 (Grecian Architecture), the horizontal lines 
at bottom indicate the groove or channel ; if 
this be the hypotrachelium, then the traehelium 
is the whole space above this to the spreading 
out of the hell of the capital. 

TRACING CLOTH. A smooth linen fab- 
ric coated with size to make it transparent and 
fit for tracing ; used by draughtsmen for draw- 
ings because less destructible than tracing pa- 
per, and because it makes possible an indefinite 
number of repetitions of drawings made upon 
it by sun print and other processes. 

TRAMMEL. An instrument for drawing 
arcs of large radii and ellipses. (See Beam 
Compass, under Compass ; Ellipsogiuph.) 

TRANSENNA. In early Christian archi- 
855 


■ ■ ;■ TRANSPORTATION 

tecture, a carved open lattice work, nr scrr(‘n 
of marble, or of fine metal work, used in cn 
close shrines. 

TRANSEPT. Any large division of a 
building lying across, or iii a diri'ci ion con. 
trary to, the main axis, in a (‘liristian Itasilioa 
the large and higli striudurt' inimediait'l} nc\{ 
the apse, on the side m‘ar(‘r tlu‘ main ('ntranct' : 
usually so high that the mivt' and aisles siojqM'd 
against its wall ; and also moi’t‘. opt'ii and large 
within than any other part of the «‘luireh. In 
a cruciform churcli the transept is coiinmady of 
the same section as the nave ; it may havi* two 
aisles, like the nave, or on<‘, or none. That 
part which is to the north wdum the sanctuary 
is at the east is the north arm t>f the transept, 
often called simply nortli transejd, and that to 
the south, similarly, the south transtq>t. the hay 
of the nave lying between being known as the 
Crossing. Occasionally, in England, tluM'e an* 
tw’o complete transepts, and tlH‘ nomeimlature 
tlien is, Northeast Transejd, Southwest Tran- 
sept, etc. 

TRANSFORMER. (See l^ltHdrical Appli 
amm) 

TRANSITION, In architect oral style, tho 
passing from one style to another. This pruec.ss 
is always slow, and is .marketl by tlie designing 
(d* buildings, or parts of buildings, in whiidi the 
new stylo is not yet fully in control. This will 
be more visible in buildings of seeoudary ini 
portani'e, tliough occasionally a niomimcnt of 
great size and cost will show tlie changing styk*. 

The transition from Koinanesciue tolhitliii' is 
marked by the andiitectural style' of domestic 
buildings throughout Europe, and that from 
Gothic to Renaissance includt's the whole intm’- 
esting florid Gothic of Franci' and Germany : 
wdiile in England the same changt's go on at a 
still slower pace, that of the sixteenth <a'ntury 
extending indefinitely into the time of the Btuart 
monarchs. (See Elizabethan ; Gothic Archi” 
tecture in England ; Tudor.) 

TRANSOM. A horizontal bar of stone, 
metal, or wood, as distinguished from a Mul 
lion ; especially one across a door or window 
opening near the top. (Compare Mulliom) 

TRANSOM BAR, A comparatively sliglit 
and subordinate transom ; espwially, in modern 
image, a bar separating a fanlight from the 
opening below^ 

TRANSOM* LIGHT ; WINDOW, Tim 

opening above a transom when fitted as a. 
window, very commonly small, as in the dotirs 
of chambers in hotels and the like ; more rarely 
large and architectural (compare Fanlight). 

TRANSPORTATION. ' In architecture, 
the moving of building material, espetially in 
large quantities or in single piecies t)f great sizt' 
and weight. In modern building this lias m> 
difficulty, nor is it other than a question of 
of more pr Im money for tin^ 
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TRANSVEESB STRENGTH 

purpchse. TIu' old iuK*essity eominoiily Mt hj 
builders of liuiilinf;- their efforts to the material 
of the iKM\i;‘hbnurii]tj; quarry or the like, can 
liardly be said to t‘xist. (See niider Stone the 
constant inentioii of niaterials used in building, 
though drawn from a \'eiy distant source.) 

Ibider the (‘oiulitions prevalent in ancient 
times, without steam or other mechanical power 
of the sort, the moving of large masses must 
iuive involved the labour of many men and anb 
nulls, and miudi time. The processes em- 
]>loyed haA'e been most carefully and ingeniously 
discussed by August Choisy in the opening 
chapters of his ihstoire de rArchitectHre. 

TRANSVERSE STRENGTH.' (See 
Strength of Materials.) 

TRAP (I.), Same as Trap Boor (which see 
under I)oor)- 

TRAP (II.). Igneous rocks like diorite and 
diabase. — G-.' P. M. 

TRAP (HI). In plumbing, a device at- 
tached to a plumbing fixture, and consisting 
essentially of a bent or U-shaped part of a 
pipe (with or without eiilargement), whi(*ii, 
while it permits the discharge of water when 
the fixture is used, is intended to retain a suf- 
ficient (piantity to form a water seal against the 
jiassage of air or gases from soil, sewer, or waste 
pipes. There are many kinds of tra]>s, such as 
drain and sewer traps, waste-pipe traps, non- 
siphoning traps, and traps with anti-siphon 
vent attachments. (See House Drainage.) 

— W. P. G. 

Bell Trap. A trap consisting of a bell 
or cup inverted over the mouth of the pi])e, 
which rises under it from the bottom of a basin 
or cistern. It is so adjusted that the edge of 
the bell is submerged by the liquid which 
ilrains into the basin. Thus, the liquid can 
pass under the bell to the pipe, while the gas 
is prevented from rising by the bell. 

^ D Trap. A trap having the general shape 
of the letter D, or, at least, one nearly semi- 
circular bend ami no more, as a boxlike re- 
ceptacle into which a soil pipe empties and 
another leads out. This form is not used in 
gooil model'll wiirk. 

Grease Trap. A fixture or device for 
preventing the accumulation of kitchen grease 
in waste pipes, wherel)y they become stopped 
np. Grease traps retain the grease and permit 
it to solidify. Some forms made in iron or 
brass are attached directly under the kitchen 
or ])aiitry sink. Sometimes grease trajis of 
iron or stoneware are placed outside of the 
building, on the line of the kitchen drain. 
They are useful for kitchens of large institu- 
tions.— w. p. a 

S Trap. Any trap formed by a double or 
S curve in a pipe. 

TRAP DOOR. (See under Door.) 
TRASCORO. In Spanish church archi- 
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tectiire, a part of thi* (ditdr, or eiicIoMui space 
for the clergy or chonsitu’s, wliirh pail is Mpri 
rated from the main tdioir, as by lin* optui pa.- 
sage at the crossing of the nave and Iran.srpi. 
This se])aration is made in Sovilie and Santia'a’. 
eathedrals, when* tin* iiaiin's given are rnr>> 
(choir) for the wtssttmi hall' and r^piUif 
(greater eluipt*!) for tin* (‘astta-n pari ; bul soiue 
times the easti'rti part is called lln* aicl 

the western part the frasiun'tK 

TRASS. A N'oleanie substai)e<‘ fomn! in 
the valley of tiu', Ithine and in Holland, uhieh 
closely reseml)k*s tin* p(>zznolaiias of Italy, and, 
like them, is nsetl to giv(^ hydranlie proptniie^ 
to common lime for lun’lding. It occurs gencr 
ally in |)iilvernlent lumps which require In lia 
pulverized and mix(‘d witli lime. A good pr<. 
portion to form hydraulic mortar is one part b\ 
volume each of linn*, of trass, and of .siiid. 
(Also written Terrass.) — W. lb 11. 

TRAVE. A. A cross b(>am. 

Jj. One of the divisions or ]>ays, as in a ceil- 
ing, made by cross ])eams. In this sense als<< 
called travis, traviss, oi* ti’tnls. 

TRAVELLER. Same as Trawlliug ( h'auc 
(wliieh see imdi'r Oram*). Propt'rly, that pai't 
I wliich travels only. 

TRAVERSE. Any niemln'r, «>rst ni(‘ture, set 
or built acrossan int{*riororan opt*ning ; <*speciaH\ 
.1. A sereen, railing, nr otln*r barrier, used tn 
keep away intruders, to alh)W of ]>assagi* fnun 
one plu(!e to anotlier by an oliicial or dignitary, 
or to coiKH'al anything, 

Jl A Transom, or tlie horizontal member of 
a Ohambraiih*. (Compare Asei‘n({ant.) 

TRAVERTINE. A laiilding stone, (‘onsi.st 
ing of earbt)nat(^ of lime deposited froiu stfoitinn 
in the waters of s])nngs and streams. Om* of 
the most celebrated is the so-ealle^i li(/N\s 7V- 
hnrtiiinti of Tivoli, Italy, which was so largt‘lv 
used in the buildings of ancimit Rome. The 
so-called onyx marbh's are also travertines. 

l\ M, 

TRAVIATED. Having a series A' trans 
verse divisions or bays, ri'ferring to <*eilings. 

TRAZZO. Bame as Terrazzo V{‘neziano, 
as a trazzo floor. 

TREAD.^ A. That part of a step in a 
stairway, of a duorsill, or tin* like, upon uiu<*h 
the foot rests, as distinguisluKl from the riser. 
The term applies equally to the upper surface 
alone, and to the jdank, slab oi' juarble or 
slate, or thin casting of iron, in thosi* staircases 
where each step is not a Bolid mass, (Hvv Blair. ] 
jS» The horizontal distance trom cim* ri(St*r 
the next. Thus, a stair is said to havt* DJi 
inch tread, that being the whole distance whi(*h 
a person moves horizontally in ascending uiic 
step. This distamte is measured without 
gard to the nosing, which, where it exists, 
projects beyond the riser in each case. (Bee 
also Flier; Going; Winder.) — D. N. IL B. 
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: - treasury: op atreus . 

TREASURY OP ATREUS. A building 
of uukiiowu dato. at Myceiuie in Greece, iioav 
known to ])een a grave chamber. (See 
the (iutB uinler Stone Catting.) 

TREOENTISTI. In Italian art, the people 
(if the fourteenth century, used especially of 
literary men, scholars, and artists. (See Tre 
Cento.) 

THE CEHTO. In Italian art, the fourteenth 
c(mtury. (Compare Cinque Cento j Quattro 
Cento; Sei Cento.) 

TRBENAIIi. A. A large pin of hard wood 
used in niedimvai 'woodwoi’k and in niodeni use, 
tor fa.Btening together timbers, as especially in 
slnplmiiding. It is now^ little used in archi- 
tecture, at least in the United States. 

. B. Same as Gutta, in Greek architecture, 
because of the theory that the guttm repre- 
sent the heads of nails, or pins. 

TREE OF JESSE. (See xmder Jesse.) 

TREFOIL. A panel, an opening, or a di- 
vision of tracery, having three foliations, or 
lobes, separated ly cusps. (See Foil) 

TRELLIS (n.). jL Screenwork made of 
strips crossing one another, either at right 
angles or Jii a more elaborate pattern. The 
most usual form is that made of thin laths of 
w’ood. By extension, — 

i?. An arbour, or framework, for the support 
of vines. 

TRENAIL; TRENNEL. Same as Tree- 
nail. 

TRENCHED. Inserted or let in, as the 
edge of a board or plank into the surface of 
another one, as described under Dado (v.) and 
House (v.). The term is mainly British in its 
use. A trenched joint may be either simply 
where the whole width of one board is let into 
a groove in the other; or tongued, where the 
groove is narrower, and the inserted board lias 
to be cut with a tongue ; or dovetailed trenched, 
where the groove is cut spreading as it enters, 
so that the tongue has to be shaped like a 
dovetail. 

TRESGUERRAS, FRANCISCO ED- 
UARDO; architect, sculptor, painter, musi- 
cian, and poet; b. March 13, 1745 (at 
Celaya, Mexico); d. Aug. 3, 1833. 

** The Michelangelo of Mexico.” Tresguerras 
was a pupil of the painter Miguel Cabrera for a 
short time at the Academy of S. Carlos, in the 
city of Mexico. He did not have the advantage 
of European travel and study. His activity 
\vas confined to a group of cities in the vicinity 
of Celaya. He began as a painter and after- 
ward took up wood carving, and acquired ex- 
traordinary skill in that art. He probably 
learned the elements of architecture from the 
Jesuits, who supplied him with a Vignola and 
other architectural w^orks. Tresguerras's work 
as an architect is characterized by great origi- 
nality and beauty of proportion, especially in 


TEI]^OLO 

domes and towers. Mis iuti-riors art' cxtinmily 
rich. His best building is the church <jf Xucst ra 
Sehora del, Carmen, at ( \Iaya. i M lier imf)or( ;H;t 
wwks are the convmit <'lntrchcs of' S. Mosn and 
S. Clara in Qneretaro, the Alarsun llicafrc h\ 
San Luis Fotosi, the hriiigv of ha La,ia. fln^ 
beautiful church of ]ja ( \nic(‘pl ion in San M ignrf 
de Allenda, and otlnu' works. Mis nnnst im 
portant picture is the altarpic'cc of tlu‘ clnnvh 
of S, Rosa in Quenharo. At tlu' age of scuauify 
he became an entlnisiastic siipportta* of flic 
Mexican revolution. 

Sylvester Baxter, ,.1 Great Mr j'h'fnt in 

Amerimn ATchiieet^ Vo). I Ah. 1807. 

TRESHAM (THESSAMb SIR THOMAS : 
amateiir architect ; h, about Ib i :) ; d. 

In 1573-1574 he wasslnuiff of Xortliamptnn 
shire. From 1581 to 1588 and again in [APT 
and 1599 he W’as imprisoiuMl as a ( btholi<*. Ih^ 
built the market lionse at Kothweli, the tin 
angular lodge ” at Rusliton, ami the new Inulding 
at Lyveden, 

Gotch, A Complete Areonut ({f IhafdiJiris i>tf Sir 
Thomas Treshivni; Goteli and Brown, Meaah- 
sauce in EnglaniL 

TRESTLE. A frame (‘(Uisisfing usually of 
uprights with a misspiece (('(unnionly <‘al!t‘d a 
“horse”); the uprights set at an angle, so as In 
spread at the bottom ; tlie wlioI(‘ ust‘d as a sn}i 
port, as for a table or for a scaffolding. Trest h* 
work is a series of tn'stles Innced in every direc- 
tion, and often carried to a gn^at i night, or to a 
great length, nnsniqiorted, as in hridgt‘s ; used 
in extensive scafiblding, and in i‘ai]r<»ad work. 
It is sometimes of iron or stind, hut gmnu'ally 
of timber. 

TRIANGLE. A drawing instrummit in the 
form of a mathematical right-angled triangh‘ ent 
from a flat thin piece of wooti, hard rubber, 
celluloid, or metal, or framed of three strips ; 
used for drawing paralhd lines at any givi'ii 
angle by sliding it along the fix(Ml blade a 
T-square, straight edge, or the like. The right* 
angled side serves for lines iierjiendicular to tlie 
blade, the oblique side for im’lined lines. The 
eommonest forms of triangle have acute angles 
both of 45'" or one of 30^ and om‘ of (\ir ; but 
special forms are made with otlier angles for 
lettering and other special purposes, (*alled 
also Set Square. — A. D. F. II. 

TRIAFSIDAXi, Having three apses. Tin* 
two njore usual distiositiuim of a triapsidal 
church are, that with tliree apses at the easttum 
end, as one at the end of the choir and two 
terminating the side aisles ; and that with thrtn* 
apses on the east, north, and south mlvn of a 
central tower, or central square, into wliiiii tint 
nave and its aisles open on the western side. 
(See Latin Architecture; Romanesque Arehi' 
tecture.) 

, THIBOLO (NICOLO DEI BH AOCINI DBI 

RBtUCOliI) ; , al*chite(^t, landscape ardiitect, 
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sculptor, and painter ; b. 1500; d. Sept. 5, 
1550. 

Thi) nirkiiame Tribolo (trouble) was given to 
him on a t 'co u 1 1 1 of 1 lis tim idity . He entered the 
atelier of Nainii Lbighero and later that of 
Jaeo[>o Sansovino, then, working in Florence, 
In 1525 h(‘ was invitcMl to Bologna to continue 
the siailjjtuiv of the smaller portals of the facade 
of the chur(*h of S. Petronio. (See Giacomo 
dolla bbiercia.) Two Sibyls on one of these 
p(trtids <*md two statues in the Gapella Zambec- 
cari at S. .IVdronio, are by him. After the 
death of Andrea Sansovino, in 1529, Tribolo as- 
sisted Mosca, Monteiupo, and others in com- 
|.deting the sculpture of the Casa Santa at 
jjoreto. After the election of Cosirao I. de^ 
Medici, Duke of Tuscany, in 1537, Tribolo was 
<Muployed in laying out and embellishing the 
gardens of his villas and palaces. At the villa 
of (lastello he made two fountains, to the larger 
of whicli Ammanati a<lded the group of Hercules 
and Antieus (see Ammanati); at the villa of 
P(‘l:raio lie constructed a fountain, and was en- 
gaged in laying out the Boboli Gardens, Florence, 
wlnm ht‘ died. 

th'isari, IVIilanosi (*<h ; Miintz, ; 

P(‘rkins. Ttfscdn Srufi>fors; Angiiilkisi, Faln^n e 
rillv R. Ctyrona dl 'roscana; 

(iiiizzardi, Le scnljiture deUt* povte di Ban Petronio 
In Boiogna, 


January, 1899, applies it to the {:*eijtral ajise of 
the same churcli, the one wliich is set on tlu^ 
axis of the principal nave, tis distinguislietl iVoin 
the two others of precisely simihu' ])ian ; a,iid, 
indeed, tribuna is the local ([talia.n) name. 

-™- R. S. 

TRICLIHIIJM. A. A coucli upon which 
persons recline wliile at meals ; tln^ name im- 
plying the di\isioii of it into thrt'o parts, nearly 
separate, enclosing the table on thiH'e sides, the 
fourth side being left open for sc‘r\'iee. 

jE>. By extension, a dining room in a Roman 
house, furnislied witli a low ta.ble, surrouinUd 
on three sides by couches. In gtnicnul, (‘a<.b 
couch accommodated three guests reclinirig, tin* 
total number of guests being thus limited to 
nine. 

TRICLINIUM FUNEBRE.' In Roman 
archeology, an arrangement of tliree couelies 
and a table in coimeetion with a tomb, for the 
purpose of occasional banquets in lionour of tlie 
dead. One such near Pompeii is an open-air 
structure of masonry, enclosed by a low wall, 
the interior of whicli is decorated as if in a 
private house. 

TRIFORIUM. In mediieval churcli arclii- 
tecture, the space between tiie vaulting and tlnj 
roof of a,n aisle, when opened into the nave oven* 
the nave ar(*lies and under the clearstory win- 
dows by an aridi, or two arclies, in each bay, or, 


TRIBUNAL. .^1. In Roman ar- 
clneology, that jiart of a basilica used 
to receive the seat of tlie magistrates, 
and also, by extension, tlie raised seat 
or post of any })erson of authority. 

B, A ]>latfoi*ui iVom which speeches 
deliN'ered, (u* where a presiding offi- 
cm* sits. In this sense used very loosely 
and a})plied also to the court or magis- 
tracy itself, or to any body or individual 
to which important matters are re- 
ferred. 

TRIBUNE, y I . Same as Tribunal, 
in (htluw sense. 

/». Any ]>]ace from whidi one speaks, 
a. stage, or pulpit ; espetdally in the 
Fremb (,dianil>cr of Deputies, and gen- 
erally ill Frimch legislatures of the 
past, sim*e I7(S9, the raised desk or 
pulpit from whieli members addimse<l 
the house. 

(J, Any part of a church or public , 
building, espt^cially distinguished as if for the re- 
<‘eption of a tribunal })latform or <lesk, as an apse ; 
in tills sense used very loosely. By extension, 
any a,psi<lal strw'ture, even one not contain ing a 
])iatfor,m fm’ sp(*akcrs, a pulpit, or a throne, or 
magistrate's (*liair. il E, Norton, in Ohamh 
BniUUnfj in the MiiUUe Age.% applies the term 
to all three of the great, apses of the cathedral 
of Florence, (utst, north, and south. Beresford 
Fite, in the (London) ArcUtt^iitral Revim for 
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more characteristi(;ally, liy thri.u? anbes (hence 
the name), the whole forming a gallery. 

TRIGLYPH, III Grinlc arcliitecti'ire, oiie of 
the vertical bloidcs in a Doric frieze, suggesting, 
in stone, the (niter {‘iids of the ceiling h(^a,ius of 
the primitive wooden construction; it 1ms two 
vertical grooves or triangular (‘hainuds with a 
corresponding chamfer on each side, luliind 
which is a groove or rehate, into wlddi arc {ittt'd 
tliin slabs whicli till the metopes, and often 
8(50 


, ..TRILiITH 

called by that name.' , One triglypli set; orer 
.and OE the axis of each eoiiirniij except those of 
the .corners, ^vliich, , however, are set nearer' to 
the adjoiiiing columns than the of the 

regular ;iiitercoiiimniation ; one over each inter- 
eoliuiiiiiation on its axis, and one at each corner 
of the frieze, showing two frees. The arrange- 
nient in Eornan Boric is nearly the same, but 
the last triglyph of each range is sometimes 
placed, like the rest, over the centre of the column 
and not on the .corn e,r. — H. V. B. 

TRIMTH; TRILITHON. A. structure 
eoiao‘ose<i of three stones, especially, in prehis- 





ThILITH at .St. MaZAIUK (LOUlK-IXFttRIEUREj, Fbaxce. 

torie architecture, a monument or part of a 
larger .structure so built up. 

TRIM (n.). A, The visible wooden finish 
of a house (see Inside Finish, under Finish). 

B. In the United States, sometimes the 
hardware of a house (see Builder’s Hardware). 

Cabinet Trim. Same as Cabinet Finish 
(which see under Finish). 

TRIM (v. t.). To fit up and finish (see 

Trim (n.) in both senses). 

B. To adjust closely, prepare for, and put 
into, a given place ; said of a piece of material. 

Often with in or ont^ as a hoard may be trimmed 
in between joists, and a well- hole may be 
trimmed out with fascias or string boards. 

0. To frame an opening, in a floor or roof 
especially. 

TRIMMER. That timber, in framing around 
an opening in a floor for a staircase, a lift, a 
cliirmiey, or the like, into which one of the ends 
of the Header is entered, the timbers which are 
framed into it being called Tailpieces. Except 
\vhen the opening comes in a corner between 
two walls, tliere are two trimmers, between 
wiiicli the header is held in place. 

TRIMMING; TRIMMINGS. Same as 
Trim. 

TRINGLE. A. A bar, or rod, on which rings 
may rmi for curtains. Hence, by extension, — 

B. A narrow stj'aight moulding of any section. 
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• TRIUMPHAL ARCH 

TRINQUEAU. (See Ae])veii, Pierre.) 

TRIPLET. A group of til ret' ; especially, in 
medheval architecture, such a group of wimlows ; 
also in combination, a>s a triplet window. 

TRIPOD. Any object standing on 
legs, specifically a table, a seat, or a stand for a 
vase or caldron, such as v ere eommon in elassi- 
cal antiquity, when it was sometimes used as a 
sort of I'iortable altar. It was used extensivt'ly 
as a decorative symbol. 

TRIPOLI, ARCHITECTURE OP. (See 
North Africa, Architecture of ) 

TRIUMPHAL. Having to do with 
triumph, victory, oi* lemarkable achit*ve- 
ment. The term is a]>])iied loosidy to 
many monuments of the past, merely 
because of their size and grandeur. 

TRIUMPHAL ARCH, A, A iiionii- 
mental structure ; one variety of the 
Memorial Arch. Modern inoriiimenta] 
buildings, taking tlie fonii of the Eoman 
memorial arch, or sim])ly of the arelu'd 
gateway, are commonly spoken of as 
triumjflial arches, and this in conse- 
quence of the general feeding that tlicir 
purpose is tlie commeinoration of mili- 
tary achievement, or the like. Ancient 
arches have been fully treated in the arti- 
cle, Memorial Arelt ; .modern ones are of 
the last three centuries, for, although ga te- 
ways leading into fortresses and fortified 
cities -were sometimes made decorative, 
and that with deliberate memorial purpose^ in 
the Middle Ages and in the earlier years of* the 
Renaissance, those structures were hardly trium- 
phal arches in the proper sense of the word (see 
Gateway). The Arch of Alfonso of Aragon 
(1470), and the Porta Capuaiia (1485), each 
in Naples, and the Gate of S. Maria at Bnrgns, 
are admiralde instances of the decorative gate- 
way ; but they are in no respect to be consid- 
ered in connection with the memorial arches of 
the Romans. Even when, in 1672, the Port(‘ 
S. Denis was built, and when, in 1674, the 
Porte S. Martin was built, each by Louis XI Y. 
at the height of his power, and with deliberate 
intention to commemorate the military tri- 
umphs of his reign, the true form of the Ro- 
man structure was so little understood that it 
was thought enough to build up a wall 14 
or 15 feet thick, from 60 to 80 feet high, and 
pierced with one or three archways, exactly as 
if it had been one section of a city wall of de- 
fence which wasmnder consideration. The true 
Roman monument, rather a great pedestal for 
statuary than a gateway, reappears first during 
the same century. Perhaps the most perfect 
early example is the Porte du Peyrou at Mont- 
pellier, which was built at the close of the 
seventeenth century, in memory of tlie Revo- 
cation of the Edict of Nantes by Louis XIY. 
This is in some respects a careful study from 
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TRIUMPHAL AVENUE 

tlie antique, even in its placing reminding the 
student strongly of the placing of the arches 
ill the Foriiin. The Braudeiiburger Thor, at 
Beiiiii, hiiiit at the close of the eighteenth cen- 
tury ; the Sieges Thor (Gate of Victory), at 
Munich, built between 1843 and 1850; the 
^‘ Marble xircli ” in London, moved at a later 
time to the northeast corner of Hyde Park ; 
the interesting arch, Della Pace, at Milan 
(called also Tlie Gate of tlie Simplon (del Sem- 
pione), because intended by Napoleon to form 
the termination of tlie carnage road over the 
Siniplon Pass) ; the Arc dii Garroussel, in what 
was once the courtyard of the Tiiileries in Paris, 
— are all triumphal a relies in the proper sense 
of the word, that is to say, buildings standing 
free, usually in large ojien jiarks or promenades, 
intended to receive and display commemorative 
sculpture, and to be crowned with sculptured 
groups of great importaiH*e. Much the largest 
ti'iuniphal arch, modern or ancient, is the Are 
de TEtoile in Paris, undertaken Ly Napoleon in 
('ommeinoratioii of his victories, and armouncing 
itself as dedicated by liim to his soldiers and 
sailors. This building is of the dimensions of 
a very large modern apartment house or busi- 
ness building, such as are rising in American 
cities. It is 160 feet liigh, nearly 150 feet 
wide, 72 feet thick or deep, and pierced by a 
single archway 47 feet wide, and rising 67 feet 
from the pavement to the crown. Similar 
arches pierce the ends or narrow sides ; these 
are 27 feet wide and GO feet high. No ancient 
Roman monument of the kind approached these 
limensions. 

B. The great archway leailing from tlie body 
of an early Christian ilnireh, siicli as a basilica, 
into the presbytery or sanctuary. The term is 
a translation of the ecclesiastical and Latin 
term, arcuH ti'UimijhalU. — R. vS. 

TRIUMPHAL AVENUE. One of the 
great central streets of S(.)uie of the cities of 
the Roman Empire, as notaldy Palmyra, where 
the double colonnade of Corinthian columns is 
still partly in place, and Gerasa, wliere the 
somewhat similar {jolonnade is of the Ionic 
style. (See Syria.) — R. S. 

TROCHILUS. Same as Scotia. 

TROMPB. In French, a piece of vaulting 
of conical or partly splierical shape, or resem- 
bling one corner of a Cloistered Vault, the 
essential thing being that it supports a weight 
imposed upon it on one side or irregularly. 
Thus, if a projecting angle of a building is cut 
olf below, the overhanging piece, triangular in 
plan, may be carried on corbelling ; but if car- 
ried on an arched structure, that structure is a 
trornpe. A turret-like building in a reentrant 
angle may be carried in a similar way. A 
Pendentive is of the nature of a trornpe. 

TROPHY. Usually a group of arms and 
armour of the enemy, erected as a memorial of 
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victory.- (See Monument, Histoih'al Skrteh.) 
Ill Greek and Latin lands it consisted prinii- 
tively of the actual arms hung mi the trimk 
and branches of an oak, cut to resenibie the 
Imman frame, and either consecrated in a tem- 
ple {e.g. Romulus, “ Spoiia opima’') or other 
public structure erected conspicuously mi a 
mound, and usually accompanied by an iiiscri]> 
tion. It w'as essentially a Dorian and imt an 
Ionian custom, and most early examples were 



TrOMPE CARRYINO FliOtl K( 'TIKG AX(JLKS; HoCSK 
AT PeRIOUEUX (DoUDOONK), ffRAKl'E. 

in the Peloponnesus, such as tin* trophies of 
Zeus Tropaios and Polydeukes at Sparta, of 
Heraklcs, near Sellasia, and those over the 
Corinthians, and over Laphacs at Argos. In 
course of time the idea prevailed of making 
such trophies permanent monuments of archi- 
tecture and sculpture. Rising from a circular 
or quadrangular Bte])ped basement, or a tower 
or column, was the group of tvopbies carved in 
marble or cast in bronze, in imitation of tlie 
original arms, and acconqianied — even at times 
replaced — by figures of the same material, in 
relief or in the round, of historic, emblematic, 
or religious import. Part of the sculptures 
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were on tlte liuiseinent. Bonietimes tlie central 
crowiiiiig piece of seuli)ture was a Victory, 
either a.nBed (Aitolian trophy at Delphi), or 
imarmed .(Paionios’ '^ Nike” at Olympia). 
This type, 'was .also „a creation of Dorian 
artists. The earliest belong to the sixth to 
fifth ceiitiiiy ; e.(/. the bronze trophy of the 
Sikyonians, and that for the Peiopoiinesiaii War 
at Olympia, that of Thrasyllos, and that of the 
Messeiiians of Nan pact os at Delphi. It is true 
that in commenioration of the victories over 
the Persians, two trophies were erected in At- 
tica, — at Salaniis a naval, and at Marathon a 
land, trophy, — hut these were the ofierings of 
all Greece, and probably by Dorian artists. 
Perhaps the most interesting for sculpture w^ere 
the two nearly identical tropdiies designed by 
the great Paionios for Olympia and Delphi 
— • the latter famous for its statue of hiike, now 
recovered. These and other inonuinents of the 
fifth and fourth centuries b-C. were not colossal. 
The round tower of the trophy of Epaminon- 
das at Leuktra (371 b.c.) was only 11 feet in 
i diameter. But some Hellenistic (third-second 
centuries b.c.) trophies appear to have been 
larger and more architectural, such as that of 
Artemisia at Rhodes, of Pyrrhos at Argos (mar- 
ble, with reliefs), of Aratos at Mantiiieia, and 
of the Aitolians at Delphi. Now, also, came 
ill the custom of introducing trophies of arms 
and armour in relief in the decoration of large 
monuments, such as the altar at Pergamon. 
The best source of information for all Greek 
trophies is Pausanias (Frazer’s ed.). 

The Romans gave to the trophy a truly mon- 
umental character, making it the greatest rec- 
ord of their wars. As an emblem the trophy 
of arms was used everywhere by a custom cur- 
rent since the foundation of Rome. At the 
close of the republic the entire city had become 
an arsenal of conquered arms, either conse- 
crated in public structures or kept in private 
houses as family prizes, and trophies were set 
up on rnemonal arches (see Memorial Arch), 
caiwed on memorial columns (see Memorial 
Column), on temples, sarcophagi, and altars, 
and stamped on coins. But the trophy erected 
in a conquered land, both as a record and as a 
fear-compeller, became an apotropaion. Taci- 
tus says that when, after a great victory, the 
soldiers of Germanicus erected a trophy, the 
Germans felt its disgrace more keenly than 
the defeat itself, and whenever possible the 
Germanic and other northern enemies of Rome 
would destroy these hated symbols. 

Transitional between Greek and Roman was 
the recently discovered trophy of Paulus .^mil- 
ius, erected by tbe Roman general at Delphi 
for his victory over Perseus at Padna (Livy, 
xlv., 27). Its quadrangular base (2.15 by 1.05 
ni,), ap])roached by a couple of steps, was 
decorated by a continuous frieze of Hellenistic 
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scnl]:)tiire representing details of the j\la{‘e(l(t- 
nian defeat with a Roman regard for exactitude. 
The earliest purely Roman examples recorded 
are those erected in 121 B.c. by Domitius 
Ahenobarbiis and Fabius Maximus, after victo- 
ries over the Allobroges and Arveriii. Tlie}’ 
consisted mainly of marble towers sustaining 
the gi’ouped arms. After Marius had saved 
Rome from the Cimbri and Teiitones, in 101 
B.C., he erected famous trophies in Rome, 
which were cast down by Sulla, hut defiantly 
restored by Julius Gkesar, in 68 b.c. during tlie 
dictatorshi}} of SulLa himself. Sulla, after iiis 
victory at Ohseroneia (86 B.c.) in the Mithrida- 
tic War, erected two trophies with Greek inscrijc 
tions on the battlefield, one on the plain, the other 
on the heights, and Pausanias saw them more 
than two centuries after. He erected anotlier 
after the battle of Orchomenos (85 b.c.). But 
it was Pompey who built, after the close of the 
Sertorian War (71 B.c.), the trophy most fiimons 
for the beauty of its execution and site. Tlie 
inscription stated that he had subjected to 
Rome 876 cities from the Alps to the farther 
end of Spain. It stood in a coininanding posi- 
tion along the great Roman military road at the 
west end of the Pyrenees. To Cmsar only a 
single trophy is attributed, after victory over 
Phariiakes at Ziela (47 b.c.)* The exquisite 
marble trophies, still preserved and popularly 
called ^‘ Trofei di Mario,” at Rome, are proba- 
bly of the time of Cmsar or Augustus. A 
rival to Pompey’s monument was set uj) by 
Augustus in 7-6 b.c. on the heights above 
Monaco, facing the Alps and the sea, on tlie 
Roman road connecting Italy and Gaul. It 
commemorated the submission of all the Alpine 
tribes from the Mediterranean to the Adriatic, 
and its remains are sufficient to show that it 
consisted of (a) a square platform, 130 feet 
each side, (h) a massive square basement of 110 
feet, with flights of steps on the north and 
south ends, and (c) a circular tower, 100 feet 
in diameter and of considerable height, dec- 
orated with eleven pilasters, and surrounded by 
a two-storied marble peristyle of Doric and Ioni(^ 
(or Corinthian) orders. On the tower stood 
the trophy, 18 feet high, at whose base on 
either side was a seated lamenting figure (man 
and woman) representing the subject peoples, 
very much as the group is often given on late 
Republican and Imperial coins reproducing such 
trophies. The inscription on the basement 
enumerated the subjected tribes. Ruins of 
other trophies of a similar type, and dating 
from the times of Caesar and Augustus, remain 
in the south of France {e.g. Aix and Nimes), 
and on the Rhine (e.g. Niederwald). Under 
Augustus, Dtosus erected a tumulus with tro- 
phic otrthe Elbe, from the spoils of the Mar- 
comanni, as did Germanicus on the We.st'r 
under Tiberius. But the best preserved all 
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these memorials is that restored by or built for 
.Trajan in 109 a,i>. at.,Trop«um Traiani, near 
the Danube and the Black Sea (modem Adam- 
Klissi). It appears to commemorate the con- 
quest of Dacia after the two wars of 101-102 
and lOS-lOT, and to have been designed by 
Apollodorus of Damascus. It is in the form 
of a basement of steps, on which stands a 
great circular mound of masonry (diameter 30 
m.) faced with marble, decorated with a frieze 
of triglyphs and sculptured metopes, framed 
by carved battlements and surmounted by a 
conical roof, from whose centre rises the pedes- 
tal of the central trophy (diameter 9.20 m.), 
with the group of prisoners at its feet. The 
total height was probably over 100 feet, with 
a diameter of about 150 feet. It will be seen 
that the older form of the tower -was often 
superseded by that of the mound, making the 
structure resemble somewhat such funerary 
tumuli as the imperial mausoleums of Augustus 
and Hadrian at Rome. Thus the trophy was 
not only a memorial of victory and a deterrer 
of revolts, but a glorious funeral mound for 
the fallen victors. That the custom continued 
to the close of the Empire is shown by the re- 
mains of a trophy of Constantine at the gate 
of Tomi, not far from that of Trajan. 

— A. L. Frothingham, Jr. 

TROUGH (n.). Any receptacle for fluids in 
the nature of an open channel or gutter with 
or without an outlet. 

TROWEL, A mason^s tool made of a 
thin plate of metal, approximately lozenge- 
shaped, always pointed at the end, and fitted 
with a handle; used for spreading and other- 
wise manipulating mortar in laying up masonry, 
and for breaking and trimming bricks. 

B. A plasterer’s tool, generally a small paral- 
lelogram of thin wood, with a handle under- 
neath ; used either like a pallet toehold putty 
or mortar, or to spread or float the last coat 
upon walls or ceilings. Masons use a tool of 
the same sort for kneading and mixing putty in 
pointing joints. 

TRUCK HOUSE. In the United States, a 
building for housing a hook and ladder truck, 
together with the horses and men for its opera- 
tion. The building is equipped similarly to an 
engine house. 

TRUE (v.). To test for correctness in level, 
straightness, or the like, either by the eye alone 
(see Bone), or by means of instruments. 

TRULLO. In Southern Italy, a rough stone 
building not unlike the Uoraghe or trudheu of 
Sardinia. It is generally of cylindrical form 
with cupola-shaped roof. It appears that the 
poorer people, even at the present day, find 
them dry and not inconvenient habitations. 

TRUMEAU. In French, a stone mullion or 
pier supporting the tympanum of a wide door- 
way, as in mediaeval churches ; often character- 
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jstically bearing on its face a figure of Christ, 
of the Virgin and Child, or of a saint. 

TRUHK. A, Same as shaft ; that is, of a 
column ; obsolete or obsolescent. 

B, A large and central or principal spout, 
conductor, or hollow shaft, as in ventilation, the 
delivery of grain, and the like. 

TRUSS. A combination of rigid pieces, as 
posts and struts, with ties, so as to make a 
frame for spanning an opening or the like. 
Under Roof, Figs. 1 and 2 show a King-post 
Truss and a Queen-post Truss; Fig. 3 is also 
of a King-post Truss, but is not well shown, 
and Fig. 10 is a Hammer Beam Truss, 
though not adequately framed; but the other 
cuts are of roofs whose principals are not trusses, 
in a strict sense. A trass must be made up of 
triangles, as no other mathematical figure is 
fixed and immovable. The Howe, Pratt, and 
Warren trusses (see subtitles) are used in build- 
ing to carry large roofs where supporting up- 
rights are to be avoided, as in a music hall or 
large modern church. 

Howe Trass. A bridge truss in which the 
struts are diagonal, crossing one another, and 
the chords are held together by vertical ties. 

Pratt Truss. A bridge trass in which the 
struts are vertical and the ties diagonal. 

Scissor Beam Trass. A roof truss in wMeli 
the feet of the principal rafters are connected, 
each with a point on the upper half of the 
opposite rafter, by ties which cross at the mid- 
dle like the two halves of a pair of scissors. It 
is a weak truss, fit for small spans only. 

Warren Trass. One with X->^i’^Uel chords 
between wdiich the braces and ties are set at 
the same angle, so as to form a series of isosceles 
triangles. — W. R. H. 

TRUSS (v.). To fit wdth braces, struts, or 
ties, in such a way as to strengthen, as a beam 
or a stud partition. (See Trussed Partition, 
under Partition). 

TRUSSEL. Same as Trestle. 

TRUTH IN ARCHITECTURE. The ex- 
pression, in design, of the essential facts of the 
plan and structure. The doctrine of Artistic 
Realism is of very ancient lineage ; so far as one 
can judge from collateral evidence, the modified 
form of it which Aristotle upheld was but a 
restatement of a doctrine current in his day, and 
which even then was not altogether acceptable, 
and required defence. To us it becomes self- 
evident that the doctrine of imitation, as it is 
usually interpreted, can only be upheld by nar- 
rowing the field of art in a thoroughly artificial 
way, which no modem philosopher wmuld defend 
for a moment. 

That the doctrine does express a half truth 
we shall see below ; but that it does not express a 
principle which is universally valid for the whole 
field of art appears clear when we note that 
in some directions it is inapplicable altogether, 
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and, furtlierroore, that it must "be modified in 
statement, or limited by definition, if it is to be 
made applicable to special fields. 

The general doctrine of Artistic Realism may 
be stated thus : Fine Art is the expression of 
the true essence, the real nature, of the subject 
presented by the artist.” It is comparatively 
easy to apply this supposed principle to litera- 
ture, to painting, and to sculpture, without 
arousing a natural demand for its qualification 
or limitation ; but it is evident that it is impos- 
sible to interpret our modern music in accord 
with any such formula ; and when we turn to 
architecture, we find it necessary to restate the 
principle altogether to give it any semblance of 
validity. 

In order to make the supposititious principle 
applicable to the work of the artist-architect, it 
has been assumed by the defenders that the true 
essence of architecture lies in its practical and 
constructional worth, and that true architecture, 
therefore, consists in the expresssion in building 
of constructional values, and in the suggestion 
upon the exterior of the uses which buildings 
as wholes, or in their special parts, are intended 
to subserve. 

But it is easy to show that these assumptions 
are entirely unwarranted. There can be no 
doubt, of course, that there is great esthetic 
value in certain expressions of constructional 
function ; hut to claim that the expression of 
constructional function is necessarily aesthetic is 
certainly impossible, for, were this true, all 
scientific engineering would have architectural 
value, which manifestly is not the case. Works 
of engineering must thrill us with their beauty 
if they are to lay claim to the possession of 
architectural value. 

It is true, also, that certain indications upon 
the exterior of a building of the purposes for 
which the interior is to be used give satisfaction 
to the beholder, a satisfaction which often adds 
much to the aesthetic value of the whole mass ; 
but to hold that the indication upon the exterior 
of the purposes for which the parts of a building 
are to be used is necessarily aesthetic is mani- 
festly absurd, for such a principle would involve, 
in an ideal building, the indication by appropri- 
ate forms, or decorations, of the existence of 
menial offices which we wish to forget, and which 
we must necessarily lose sight of if we are to ; 
enjoy the beauty of a building as a whole. The | 
uses of a building, or of its parts, may be ex- : 
pressed in the forms employed, but the expression 
must he beautiful if it is to add to the aesthetic 
character of the building. 

As a matter of fact we have in this principle 
of Truth, of Sincerity, of Veracity, as applied to 
architecture, but a half truth, as the doctrine of ' 
Artistic Realism in all its modifications teaches 
hut a half truth. The truth which, half exr . 
pressed, has led to so persistent a life for this 
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discredited realistic theory is this : that untruth, 
insincerity, lack of veracity, and pretence, are in 
general disturbing, unpleasant, and ugly ; if a 
work of art, therefore, is to have permanent 
value, it must avoid the expression of tuitruth 
and pretence ; and the easiest way to avoid this 
expression of untruth and pretence is to bear in 
mind, and to some extent to express, the truth. 
The mere expression of truth, liowever, will not 
make a work of niaif s hand aesthetic ; the 
jesthetic quality is something which must be 
superadded. 

The aim of every artist should be to produce 
an object of perfect beauty, in whatever material 
he expresses his thought ; this lie cannot well do 
if he shocks the observer with unreality ; and, 
if he be an architect, be cannot succeed in pro- 
ducing this effect of permanent beauty in his 
buildings if he persistently lies about the con- 
struction he adopts, and deceives us about the 
uses of the apartments he erects ; and this is 
due, not to the fact that where he succeeds the 
truth is expressed, but to the fiict that lyiiig 
and deception are in themselves anti-a\sthetic. 
On the other hand, mere sincerity and lack of 
pretence in one’s architectural work will not 
make it artistic ; to this lack of deceit must be 
added the quality of beauty which brings to tlie 
masses of cultivated beholders a permanent 
feeling of pleasure. The greatest sincerity, if 
unattractively presented, can have no permanent 
aesthetic value. 

If the position thus taken be correct, then 
the architect may well make certain practical 
applications of the principles involved in the 
guidance of his artistic efforts. In the first 
place, he is taught that he should aim to avoid 
the pretence of constructional efiects which 
evidently cannot exist ; but, having done this, 
he must equally avoid the expressions of con- 
structional effects which are not beautiful. It 
may he true, to take an analogy from a kindred 
art by way of illustration, that the human 
frame is largely made up of bone and muscle, 
and the artist-sculptor will certainly not model 
his figure so that it will appear to he apparently 
unanatomical ; nevertheless, the most perfect 
reproduction of anatomical detail will not make 
a statue beautiful, nor would we consider the 
sculptor to be in any sense an artist wlio made 
it a principle to represent his human subjects as 
exceptionally thin in order to emphaske the 
position of bone and muscle which make their 
attitudes possible. Similarly is it true that 
buildings could not stand did there not exist 
certain balancing of forces, certain strains on 
material parts, certain lines of thrust and 
pressure ; but evidently, to strip a building of 
all, beauty in order to express this balancing of 
strains and thrusts and pressures, would be 
manifestly absurd from an artistic standpoint ; 
the critic who so emphasizes the delight he 
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obtains in the architect’s, expression, of these 
physical forces. that he finds. in such expression 
alone the true essence of architecture, is as 
abnormally warped in his aesthetic development 
as is the surgeon who finds beauty in a skeleton, 
or in a fine piece of dissection, or in a skilful 
preparation of cancerous tissue. 

The architect should aim at the production 
of a beautiful building ; to this end he must 
avoid obvious constructional niitruth, which for 
most intelligent men is ugly ; and so far as in 
him lies he should aim to emphasize the con- 
structional and practical values of the parts of 
his structure ; and this for the simple reason 
that such emphasis tends to be attractive to the 
intelligent observer: but be should never em- 
phasize these constnictioiial and practical values 
at the expense of a loss of beauty, nor need he 
strive for this emphasis unless it is possible to 
gain it in a manner which will actually add 
to the permanent aesthetic value of the building 
as a whole. 

But as the architect should avoid giving the 
observer the shock which constructional un- 
truth entails, so also should lie avoid shocks 
of all sorts and kinds which involve more or 
less of ugliness ; and not infrequently he finds 
that, by the adoption of some scheme which in- 
volves a minor inconsistency of construction, he 
may avoid other shocks of much greater im- 
portance. The ideal architect, to be sure, would 
of course be able to avoid all shocks of all 
kinds, but the poor human being all too often 
finds himself called upon to make a choice of 
the lesser evil ; and surely the architect who is 
merely human should not be condemned if be 
ask us to overlook some inconsiderable untruth 
for the sake of the better aesthetic results he 
thus obtains. He may well argue that at best 
we can express but partial truth in any art. 
The truths the realist is wont to emphasize are 
only some of many which he chooses to con- 
sider, while he leaves out of sight many others 
which, but for mere convention, might as well be 
considered as those which he aims to express. 
The sculptor, for instance, actually assumes in 
general a conventional falsity of colourlessness 
which he asks us to overlook in order that he 
may the better express certain beauties that are 
independent of colour. So in architecture there 
are many other truths than those of stnictural 
thrust and strain, or practical use, which all 
artistic architects (and even those who labour 
to express constructional values) have come to 
overlook entirely, and this with perfect pro- 
priety in consideration of the fact that the end 
in view is the production of beauty ; e,g. they 
overlook the nature of their foundations, of the 
filling in behind their finished protective and 
ornamental stone facings, of the masonry and 
fnrrings back of their plastered interior wall 
surfaces. If, then, it he permissible, in the 
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effort to build beautiful buildings, to forget 
some of many realities, why should not the 
architect occasionally ask us to pass over some 
slight structural disingeiiuousness, provided he 
is able by such means to produce a nobler type 
of beauty than were possible if he did not dis- 
regard this minor inconsistency 1 

We have inherited from a long line of artist 
ancestors many architectural forms wdiich lia^'e 
arisen from constructional usage, ail too often 
very faulty from a modern scientific stand- 
point ; for instance, we should not be able to 
enjoy to-day the beauty of the maze of flying 
buttresses in the Gothic cathedrals had the 
mediaeval architects understood how to calcu- 
late thrusts as accurately as we do, and hiul 
they expressed these tliriists logically. Thus it 
happens that inherited architectural forms, 
more or less logical, have been 1 ‘efined and 
beautified until they have become in them- 
selves aesthetic elements capable of employment 
for the purpose of adding artistic quality to 
buildings, as the artist in colour adds to the 
value of his painting by liis technique ; and 
there seems to be no manifest reason why the 
modern architect should not use such elements, 
as in fact his ancestors always have done, to 
beautify his work, without too great regard to 
their constructional worth, only provided he 
does not use them for purposes of intentional 
deceit. 

Architecture, more than all the other arts, is 
replete with forced compromises. A symmetri- 
cal exterior, for instance, may produce sesthetic 
results which could not be gained ’were all the 
minor lack of symmetries in plan emphasized 
upon the exterior. The artist must triist to 
his genius to determine for him how far he can 
afford to sacrifice one element of beauty in his 
effort to gain another, and that he is an artist 
is attested by the fact that the truths he over- 
looks are forgotten by the observer in the beauty 
of the results attained. 

It is thus tliat great architects have almost 
invariably used old constructional forms as 
merely decorative features, and if the beauty 
of the result is sufficient to arouse our en- 
thusiasm we do not hesitate to condone the 
inconsistency. It is thus that the Romans so 
often used the Greece-l)orn orders, being con- 
tent to accept and adapt forms perfected by 
long use in other relations than those which 
were appropriate to their civilization, and in 
this adaptation adding elements of grandeur 
and proportion which lead us to oveilook the 
illogical usage. It is thus that the Venetians 
used old constructional forms purely decoratively 
to add elements of beauty to their well-studied 
compositions, and we forget the inconsistency 
in the joy we gain from the entrancing group- 
ings in their waterside palaces. 

It is, of course, to be conceded, as has been 
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suggested above, that tlie ideal architect or race 
of architects -would avoid such inconsistencies, 
but even in the work of the Greeks, which 
reaches the highest grade of consistency, we 
find, e.g. in the triglyphs, the inodillions, the 
dentils, of their masonry temples, the use of 
forms which had ])een perfected i]i wooden 
structures and wliich were used decoratively, 
but not as truthfully, in stone constructions. 

In the development of tiie Gothic cathedrals, 
which many think of as the only examples of 
an architecture of thoroughly logical construe- 
tion, we can easily trace the same practice, 
when, for instance, w'e note the blundering 
steps by which the columns of the basilica, 
used first as mere columns, were gradually 
transformed into buttresses when engaged in 
the walls, or into piers where standing isolated 
and tree. 

In conclusion, then, it appears that the ex- 
pression of constructional truth in architecture 
is only one element amongst many wdhch are at 
the command of the artist-architect for use in 
the production of beautiful buildings, — a most 
important element, indeed, and one which, if skil- 
fully used, must add great satisfaction to the 
trained observer, one, also, which cannot he dis- 
regarded without great risk of ruining the 
beaiifcy of the building in wdiich the architect is 
expressing his thought. But for all that, we 
are compelled to agree that in many cases this 
constructional and practical wmrth may quite 
properly be subordinated to other elements 
which are incompatible with it, provided the 
latter, without it, are capable of producing 
aesthetic results which with it would be im- 
possible of achievement. 

— Henry Butgees Marshall. 

T SQUARE. (See Tee Square, under 
Square.) 

TUBULAR. Having a section like a tube 
of any shape ; thus a tubular girder is a built-up 
plate beam which is a tube of rectangular section. 

TUDELLA ; sculptor and architect. 

Studied sculpture in Italy, and in 1528 es- 
tablished himself in Zaragoza, Spain, and worked 
on the choir of the cathedral in that city. 

Bermudez, Diccionario ; Vifiaza, A ddiciones. 

TUDOR ARCH. (See under Arch.) 

TUDOR ARCHITECTURE. The accession 
of Henry VII. to the throne of England marked 
the beginning of a period so distinct in the 
architectural history of England that" it has 
been customary to describe it by the name of 
Henry’s Welsh family, Tudor, Ho one period 
of English history is more interesting than this, 
covering the reigns of Henry VIL, Henry VIIL, 
Edward VI., Mary, and Elizabeth, a long and 
eventful period reaching from 1485 to .1600. 
The later work is often separately designated as 
Elizabethan, but there is hardly sufficient change 
in character to make a real division. I 
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TUDOE AECHITEOTUEB 

With Tudor times an enormous impetus was 
given to house-building by the general teudeiuy 
toward more comfort and luxury, and this was 
further accelerated by the dissolution, of the 
monasteries, which put land and wealth in the 
hands of the layman. 

The great lord and landowner was not only 
the head of his lamily, but the head of a host 
of retainers of every description, from lesser 
nobles and knights down to the artilicers in the 
various trades. The keeping up of such a reti- 
nue and establishment bred hospitality, a.nd also 
led to a demand for private apartments for the 
family, where some retirement from the motley 
turmoil was possible. 

The plan of the house had developed from two 
directions toward a similar end. The buildings 
grouped about the irregular castle court grew 
into the group which surrounded the regular 
quadrangle. The great hall of the manor or 
grange was extended laterally, and then at right 
angles on the two ends, until it also enclosed a 
quadrangle, or at least bounded it on three sides. 
Modifications of this plan gave the E and the H 
plans. These then, the quadrangle, the E, and 
the H, are the general types of Tudor house ])lans. 

The climate called for substantial material, 
light on the south, shelter on the north, steep 
roofs, many fireplaces, and abundant admission 
of sun. Thus the English characteristics of 
Tudor work have their natural explanation, — 
buildings long and low, wdth steep roofs and 
gables, with many tall chimneys, and great 
glazed bays. 

Of the rooms, the hall, although no longer so 
all-important as in early days, was still the 
most important feature, and the stairs, but 
recently mei*e squared logs going up between 
walls, were now an especial object of decoration. 
Oak was almost invariably the material. The 
stairs had close strings, and the balusters and 
panels forming the balustrade were often pro- 
fusely carved in a manner which suggested the 
influence of the Italian Kenaissance, and yet 
was distinctly English.^ 

Indeed, up to the time of Grinling Gibbons, 
there was no carving in England wdiich ap- 
proached in skill and dexterity the work of Italy 
and Erance. It was coarse, often grotesque, hut 
generally well-placed, effective, and well iinder- 
stood in relation to the architecture (this 
latter an especially valuable quality, and one 
liable to be overlooked when .the technical skill 
of the carver attracts too much attention). 

Although Gothic work was now a thing of 
the past, in nothing is its influence so clearly 
seen as in the windows, which, throughout the 
Tudor period, remained subdivided by mullion 
and transom, and thus permitted the retention 
and deyelopment of the many-sided bay so char- 

jf! Italian influence under Henry VIII. see 
England, Architecture of. . 
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TUDOR ARCHITECTURE 

The interior of the Chapel of Henry VII., West- picture shows the south flank of the extraordinary 

minster Abbey, London. This is the typical build- brass screen which surrounds and almost hides the 

ing of those which can properly be called Tudor, for altar tomb of Henry VII. and his wife, Elizabeth of 

it was begun within fifteen years of the accession York. Through the central door is seen the ambu- 

of the Tudor dynasty in the person of Henry VII- latory of the Abbey and the screen of Edward 

(1485), and it is the first important monument of the Confessor’s Chapel. The stalls are appropri- 

the peaceful times succeeding the civil wars. The ated to the Order of the Bath. 



TUDOE FLOWER, 

acteri,stic of the English country . tiouse, hoth as 
an, external feature and as a marked character- 
istic .of the hall and dining loonij ,m which, it 
was most frequently found. 

With the growth of the arts and the new 
learning more, space was required for pictures 
and hooks, and this may have in 
part accounted for the long gal- 
leries w,hich , w^ere so striking a 
feature. These rooms, or corri- 
dors, were generally on an upper 
floor, often running the length 
of the house under the roof^ and 
of such size; and ,importance that 
the English artist loved here to 
display fine panelliiig, marble man- 
tles, and richly modelled ceilings. 

In the reign of Elizabeth Italian influence 
.was more clearly, felt, and classic detail 
pretty, generally adopted, but the main 
were still Tudor. 


'TURKISTAN 

toric or, unknown .antiquity ;., the work, of .un- 
civilized . people, • especially a barrow or grave , 
mound; but applied, as the origin of the. word 
warrants, to artificial hills intended for sacri- 
ficial purposes, the ruins of . fortifications, and 
the like. (See Mound.) 



was 
lines 

Under her successor, classic 
really began to rule, and a distinct style arose 
known from the Stuart family as Jacobean 
(which see). 

(For ecclesiastical work in Tudor times see 
Gothic Architecture in England.) 

— R. C. Stubcus. 

TUDOR PLOWBR. An ornament of late 
English Gothic art ; a trefoil flower developed 
from the upright points of the crossing or the 
cusps of the foliated arch. 

TUDOR ROSE. (See under .Rose.) 

TUIDBRIES, PALACE OP THE. In 
Paris; built originally outside the wndls. It 
was added to by many succeeding princes, but 
never served as the principal royal residence 
until the Revolution, when Louis XYI., being 
brought into Paris by the mob, took up his 
quarters there. Napoleon, the kings of the 
Restoration, Louis Philippe, and Napoleon III. 
lived there, except when brief visits were made to 
Compiegne, Saint-Cloud, or F ontainebleau. The 
building was entirely destroyed by fire in 1871, 



Tumulus, Ilk i>k Gavr’inis (Mokbihax), Franck; Section show- 
ing Long Cistvaen, the Slabs incised with Patterns. 

and its ruins cleared away in 1 885. The original 
design of Jean Bullant is of incomparably more 
consequence than any of the later additions, and 
can be seen in Du Gerceau’s Bastiments cle la 
France. The gai'den of the Tuileries is one of 
the public parks of Paris, and contains some im- 
portant pieces of sculpture. — R. S. 

TUMULUS. An artificial mound of prehis- 
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Tumulus in the Orkn.e'y Islands, .Section showing . Separate .. 
Chambers foe. Burial made of Plat S,tones.. 

TUNISIA, ARCHITECTURE OP. (See 
North Africa, Architecture of.) 

TUNNEL. A passage or conduit exc.avated 
through solid rock or ground, or below the sur- 
face of the earth, or built under water in crossing 
a river, or the like, for .a highway, for a railroad, 
or merely as a culvert, or for sewer, gas, or 
water pipes, or electric wires. 

TUPIK. (Written also tupiq, , tuple, tup.ek, 
and tupeck.) From the Eskimo ; a tent. In 
the milder Arctic weather the Iglu and Iglngeak 
become uninhabitable, the former because of the 
dampness, and the latter because the dome melts 
and falls in. The Eskimo then resort to tents. 
Some of these resemhle the ordinaiy Tipi, but 
have no smoke hole, the fire being built outside, 
while others are of a horseshoe shape, and still 
others are similar to our “ A ” tents, but with 
rounded ends. These variations belong to dif- 
ferent localities. Skins are the usual covering. 
Sometimes two or more tents are placed to- 
gether. (See also Karmang.) 

Turner, 11th An. Bu. Eth.; Murdoch, Aw. 
Bn. Eth. ; Boas, 6th An. Bu. Eth. ; Peary, North- 
toard: Nansen; Rink; Ross; Hall. 

■ ---F. S. D. 

■ TURRET, ARCHITECT-' . 

URE OP. (See Moslem Archi- 
tecture ; Roman Imperial ; also 
Asia Minor, Architecture of ; Bal- 
kan. Peninsula ; ■: Egypt ;.... Syria.); ■ 
TURKISTAN, ■ ARCHI- 
TECTURE, of.'fihe; 

country . lyings immediately north' ■ 
of the modern kingdom of Persia 
..and.' 'state of. ...Afghanistan, .ex-, 
tending from the boundaries of 
the lofty table-land of Pamir on the east to the 
trans-Caspian provinces of the Russian empire 
on the west, and including the cities of Bokhara, 
Khiva, Merv, Samarcand, and Tashkand. The 
whole country is more or less dependent upon 
Russia since 1876, but the population is still 
thinly distributed, of mixed Asiatic origin, and 
is probably much smaller than it was in the 
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sixteenth century of oiir era and previous to 
that time. The term Turkistan is more prop- 
erly apjiied to this coimtiy than any other 
geographical expression, because the tendency of 
modern ethnological and geographical wilting is 
to speak of the ruling races which originated 
here as ‘‘Turks/Viising that term in a general 
sense. The conquering Khans of the eleventh, 
twelfth, and thirteenth centuries of our era are 
considered Turks as much as the Seljiiks or the 
Ottomans. 

The country has been little visited by any 
European who has had a sense of architectural 
art, but recent travellers have at all events 
taken photographs which have been published 
in their volumes. One traveller in Turkistan 
had, however, a marked teeling for architectural 
fine art, Eugene Schuyler (d, July, 1890), who 
travelled in the country in 1875-6. 

The fine arts of the country have been greatly 
infiueiiced by Chinese example ; but it is not in 
architectural art that the Chinese influence 
could be most weighty. In the northeast, be- 
tween Tashkand and Kuldja, there are the ruins 
of cities in which Chinese building had evidently 
controlled the design, and in Kuldja itself the 
ancient buildings have been ruined and this 
city, though close to the Chinese frontier, is 
almost wholly a Turki town. (See China, 
Architecture of.) It is a Persian influence 
which is the most visible in all the architectural 
aiii known to us ; but this not exclusively the 
influence of the Persian art of the fifteenth 
century and following years with its strong 
tendency toward decoration, both external and 
internal, by means of glazed tiles in brilliant 
colour. It is rather a more ancient Persian art 
dating from the early years of the Moslem con- 
trol, or roughly speaking, from the eighth to 
the twelfth century inclusive. As has been 
pointed out in the articles on Persia that land 
has always been a centre of decorative art, its 
influence felt over the whole of Western Asia 
and thence by the whole Byzantine empire and 
indirectly Europe itself in the earlier Middle 
Ages. This exceptional masteiy of artistic 
design was developed in a more strictly archi- 
tectural sense after the beginning of the eleventh 
century of our era, and the buildings of the 
cities named in the first paragraph above, 
though none have been explored and studied of 
a certain date earlier than 1150, are all of a 
Persian type, giving distinct evidence of a still 
earlier influence coming from Persia and develop- 
ing in the comparatively uncivilized northern 
country in a slightly different way from that of 
the Persian cities. 

The four-centred pointed arch characterizes 
these buildings from the twelfth century to the 
latest epoch; simple and unbroken masses of 
wall decorated with patterns in colored brick- 
work or in slight relief of bricks set horizontally, 
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vertically, and at various slopes in the outermost 
shell or face of the wall are common methods of 
decoration. The round minaret at Bokhara is 
a simple truncated cone witlvvery steep sides, 
crowned by a cylindrical chamber like a belfry 
carried in slight projection by a system of cor- 
belling ; and tins structure from base to the 
springing of the corbel course is absolutely 
unbroken by window or visible door (the entry 
being from a small building adjoining) and is 
adorned merely by horizontal bands of colour 
sparingly and most judiciously applied. The 
mosques on the great square at Samarcand, 
called by Schuyler, The Medressehs, Shir-Bar, 
Tilla-Kari, and Ulug-Bek, have each a superb 
porch with a very lofty arch dividing the whole 
mass of the central pavilion, into two heavy 
piers ; wings with much lower walls are flanked 
by conical minarets. The Medresseh Shir-Bar 
has lost the crowning chamber or gallery of its 
minaret, but has preserved the corbelling which 
once carried it, and a cupola with the lofty and 
circular drum concealed from the front by the 
lofty porch is attractive from the rear and side. 
A similar cupola crowns the celebrated Guramir, 
the supposed tomb of the conqueror Timur 
(d, 1405) in the neighborliood of Samarcand. 
The much later palace at Khokand retains some 
of the features of these older bnildings, but is 
very inferior in dignity of mass or in grace of 
proportion. It is, moreover, covered by diaper 
patterns very ill-imagined, according to‘ the too 
common tendency of modern Persian art, which 
seems to assume that there cannot he too much 
of such covering patterns. (See Becoration ; 
Diaper ; Poly ch romy. ) At the city of Turkistan, 
in the far north, is the very ancient tomb said to 
have been begun by Timur, and there is also the 
mosque called Hazret, or the Bivine Presence, 
which was certainly built hy that conqueror. 
These buildings, dating from the last few years 
of the fourteenth century, still retain some part 
of their admirable tile sheathing. 

Samarcand, in the fourteenth century, was 
certainly one of the most magnificent cities on 
earth, and carefully managed exploration in this 
town should result in a gi'eat enlargement of our 
knowledge of the principles of Asiatic archi- 
tecture. 

The simple buildings of the people and the 
relics of ancient architecture before the time of 
Modem influence coming from Persia are alike 
unstudied and unknown except for the occasional 
evidence of photographs taken for another pur- 
pose. The opportunity for enlarged archgeo- 
iogical research in the one case, and of social 
study in the second, with the architectural 
interest inherent in both would seem to be 
unsurpassed by that of any region in the world. 

Bigham, A Bide Through WeMern Asia, 1897 ; 
Schuyler, Turkistan, Notes of a Journey in Bus- 
Sian Turkistan, Khokand, Bukhara, and Kuldja, 
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TURKISH ARCHITECTURE 

Interior of the great Mosque of Sultan Suleiman I. of non-European work of the sort. The legend is 

(Suleimanieh) . Tiiis is the most important piece that two pieces (not shown in this Elate) were 

of Turkish architecture, and was built in imitation taken in war with the Persians, and that the others 

of the church of S. Sophia, at least in so far as the were copied or studied from them. The building 

cupola and pendentives are concerned. Stained dates from the middle of the sixteenth century, 
glass is remarkable as the most important display 
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TUSCAN OEBBR 

and not extending, mucli l)ejoiid, it. 
important of such styles is the i 


. TURN 

2 vols., 187,7 VVamMryj.jBoMara, 1873 ; Central 
Asia, 1864. , — It, S, 

TURN (¥.). To lay up, as an arch, in brick 
or stone on a temporary centring. 

TURNBOUT. Same as Turnbuckle. 

TURNBUCKLE. A right and left screw 
coupling in the form of a link, both ends of 
which screw on the separated ends of a rod or 
bar, so that by turning the buckle the tension 
of the rod or bar may be increased or diminished 
at will. It is often used in setting up a truss. 

TURNING , PIECE. A piece of board cut 
to a curve to guide the mason in turning any 
small arch for which no centring is required. 


Turhet: Glastonbury Abbey, c. 1200; It covers 
THE Head of a Winding Stair and gives 
Access to the Rooits. 

Gothic, exemplified by the Loggia dei Laiizi and 
the Bargello, or palace of the Podestk, both in 
Florence, and the cathedral of Lucca, and other 
buildings, a style which was mainly Gothic in 


Turret; Tower with Staircase Turret; 

Goring, Oxfordshire; c. 1120. 

TURPIN, JEAN ; architect and sculptor. 

With Antoine Avernier, Amoul Boulin, and 
Alexandre Huet he made the stalls of the cathe- 
dral of Amiens (Somme, France), finished in 
1522. 

Gilbert, CatMdrale dA^niens, 

TURRET. A small tower; especially one 
attached to a larger tower, as where an ^chau- 
guette or stair turret rises above the platform of 
a fortified tower, or where a circular stair is 
built at an angle of a church tower to lead to 
the belfry. 

Pepper Box Turret. A turret circular in' 
plan, and with some form of conical or domical 
roof. 

TUSCAN ARCHITECTURE. A. That 
of the ancient Etruscans (see Etruscan Archi- 
tecture). 

B. That of modern Tuscany at any epoch, 
especially any style taking shape in this region 


Turret; S. Mary’s, Beverly; c. 1450. 

structure with its system of building received 
from the North, but protested against the north- 
ern style as a decorative system. 

TUSCAN ORBER. One of the three Eo- 
man orders of architecture according to Vitruvius ; 
one of the five recognized,^ by sixteenth century 
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■ TUSK . 

writers. It resembles the Roman Doric, but 
has fewer and bolder mouldings, no triglyphs, 
and no decorated details. In neoclassic work 
the shafts are sometimes built with rusticated 
bands, and, in a siiperimposition of orders, its 
place is in the basement. 

TUSK. A bevelled shoulder on a tenon to 
give it additional strength, the mortise being 
cut to correspond, 

TWO-PAIR (adjectival term). In a London 
lodging house, belonging to the third story, ac- 
eevssible by two flights of stairs. The two-pair 
front is the front room of the third story, count- 
ing from the street, or the second story in Eng- 
lish usage, 

TYMPAH, Same as Tympanum. 



Tympanum OF a Window in El-Barah, Syria; 
5th TO 6th Century. 


TYMPANUM. The triangular recessed 
space beneath the coping of a pediment and be- 
tween the raking cornice of the roof and the hori- 
zontal geison below. Also the slab or piece of 
walling which is used to fill up the space be- 
tween an arch and the square head of a door or 
window below. This may be a single stone, or, 
if of small parts, it may rest upon a lintel. It 
is often used for rich decoration, and in large 
Gothic churches it may receive the richest relief 
sculpture, as seen in Vol. II., Plates I. and IV., 
and cut col. 203. The term having merely the 
general significance of a smooth, thin plate or 
membrane is applied also to a panel by writers 
who take the word in this sense direct from 
Vitruvius, IV, 6. (Compare Lunette.) 

TYROL, ARCHITECTURE OP. (See 
Austrian States.) 

TZAFOTECO ARCHITECTURE. That of 
the American Indians of the Tzapoteco stock, 
whose country was south of the Aztec, and who 
rivalled the latter in their architectural works, 
still exhibited in the ruins of Mitla. (See 
Mexico, Architecture of, § I.) 

TZOMPANTLI. An Aztec building erected 
for the purpose of receiving and executing pris- 
oners of war, and for dividing their fiesh among 
the proper recipients. (See Mexico, Architec- 
ture of, § I.) — F. S. D. 

U ■ 

UCCELLO, PAOLO DI DOW; ©Mlfes ! 

b. 1397; d. U75. 


■ UNDERPINNING 

A mural painter, at Pisa and . Florence. (In 
the General Biography, Ciwe and Cavalcaselle ; 
Vasari ; Nagler : also Miintz, Eenaissance,) 

UDINE, GIOVANNI DA. (See Ricama- 
tori, Giovanni de’.) 

UPFIZI. (In 'Italian, Gli Uffizi, ‘Mdie of- 
fices.'') A building in Florence of which the 
uppermost story is used for a museum, one of 
the most important in Europe. 

ULPIAN BASILICA. (See Basilica of 
Trajan.) 

ULRICH VON BNSINGEN; architect; 
d. 1429. 

Ulrich from Ensingen, a village in Switzer- 
land near Fribourg, was chief architect of the 
cathedral of Ulm (begun 1377) froiii 1390, 
when the most important part of the construc- 
tion was actually undertaken, until his death in 
1429, From 1410 to 1429 he wuis also em- 
ployed in some capacity at the cathedral of 
Strashurg. In 1387 he was called to Milan to 
advise concerning the construction of tlie cathe- 
dral. He was succeeded by his sons, Gaspard 
and Mathias. 

Hassler, Ulms Kunstr/pnchi^^IUe im Mitlplaltpr ; 
Gerard, Les Artiafps dp VAhaee; Schneegaus, Les 
Architectes de Stram^hurg. 

UNBURNT. Not baked, or fired, in a kiln ; 
said of articles of clay such as in most cases are 
so completed by exposure, to heat. Unburnt 
bricks are very common in Egyptian and Syrian 
building. 

UNCOURSED. Masonry not laid up in 
courses or layers with continuous horizontal 
joints, but irregularly. (See Ashlar ; Course ; 
Masonry.) 

UNCTORIUM, In the Roman baths, an 
apartment used by the bathers for anointing 
the bodies with oil or some unguent, which was 
then scraped oft* with a strigil. (Called also 
Elmothesium.) 

UNDERCROFT. Any vault or secret pas- 
sage underground. 

UNDERCUT. In carving, as in high reliefs, 
cut away behind ; said of the background or of 
the whole carving, the figures standing clear, or 
nearly clear, from the background. 

UNDERDRAWN. Closed beneath, as by 
lath and plaster, or by boarding, as when a 
fioor previously of exposed timber is closed for 
greater warmth or prevention of sound. By 
extension, having the whole structure of a ceii- 
ing put in, as beneath the roof of a cottage, 
leaving a garret above. 

UNDERPINNING. The rough walls 
or piers supporting the first fioor timbers of a 
building without a cellar. The upper part of a 
foundation wall showing above the grade and 
under the water table, or ground sill. In New 
Hngknd often used for the masonry foundations, 
as In a bouse otherwise built of wood. 

B, The material and labour used in replacing, 




UNDBETHBOATING'. ; 

m whole or in part, an old or infirm foundation 
wall with a new wall, or in extending with new 
material a wall already built to a lower and more 
stable bottom. The terms also applied to labour 
and material employed in the reconstruction of 
an old wall, so as to furnish a new and perma- 
nent bed for a stone or bearing for a beam. (See 
Shoring.) 

UHDEB.THROATING-. The cove of an 
outside cornice when so treated as to serve as a 
drip. 

UHDERWRITERS’ DOOR; FLOOR; etc. 
An appliance, or fitting, of the form and struc- 
ture approved by the insurance companies as 
not calculated to burn readily or to help the 
spread of fire. 

UNDIJLATED. Arranged with a wavelike 
form or movement, as in a guilloche, or in any 
other decorative feature. 

UHGEWITTER, GEORG GOTTLOB ; 
architect; b. 1820; d. 1864. 

In 1837 he entered the academy in Munich. 
Ill 1842 he settled in Hamburg, and afterward 
practised in Liibeck and Leipzig. Ungewitter 
published Lehrbucli der Gothisclmi Konstruc- 
tiomn (Leipzig, 1890-1892, 2 vols. 4to); 
Gothisehe Stadt und Landhauser (Berlin, 
1889-1890); Gotkische Holzarchitektur (Ber- 
lin, 1889-1890, folio). (See Statz.) 

Reicliensperger, Georg Gottlob TlRgewitter, 

UNITED STATES, ARCHITECTURE 
OP. That of the whole territory of the republic, 
as it was after the Gadsden Purchase in 1853. 

§ I. Pre-Colimibian Era. The architec- 
tural constructions of the aborigines of America 


were, and are, exceedingly varied in form, loca- 
tion, material, and method. Almost every kind 
of position where a house or village might be 
established, according to expedience or necessity, 
was adopted, from the immediate shores of the 
sea to almost inaccessible ledges in mighty 
clifis of the far interior. Almost every ma- 
terial available for building purposes, except- 
ing metals, was utilized, from mere twigs and 
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branches of trees to stone ; even to snow and 
the bones of whales. And the structures were 
given almost every possible shape ; square, 
round, semicircular, oval, triangular, rectangu- 
lar, conical, and domed. The methods of erect- 
ing embraced framing, wattling, masonry, pis^ 
jacal, and others. Many structures were only 
of one story, but some were of four or five. 
From the rude bough wickyup of the Arizona 
Pai Ute, lightly abandoned on every change 
of camp, to the massive and elaborately orna- 
mented stone buildings of the Maya of Yucatan, 
is an immense range, gi’eater than can be else- 
where studied within our historic period. It 
is possible, therefore, in America to take up 
the study of house building where the thread 
is lost in Europe, and with both follow the 
line of development from the wickyup to the 
Parthenon. Examples of almost every form 
of dw^elling possible for mankind to devise exist 
still in America, occupied or in ruins. Appar- 
ently the very beginning is in the sun shelter, 
of which there may yet be observed speciinens 
in temporary use among American Indians. 
Passing into the wickyup type, tlien into the 
more substantial and permanent w^igwam, tlm 
adobe house and the durable stone hoiiso were 
finally arrived at, all forms being determined 
by culture stage and by environment. Forest 
regions developed bark honsos ; polar regions, 
snow houses ; treeless plains with large game, 
portable tents ; arid regions, where disintegrat- 
ing cliffs offer abiuHlance of ready-made builditig 
material, stone houses ; broad, dry valk‘ys witli 
little timber or stone, and no large game, mud 
or adobe houses, with a growth from 
isolated one-family structures to huge 
communal affairs, lialf fortress in charac- 
ter. No better exhibition can l)e found 
of the manner in wiiich man in all stages 
of culture adapts himself to varying 
conditions, than in this wide range of 
American aboriginal architecture. Ma- 
terials are moulded to his needs accord- 
ing to his degree of j>rogress. With 
nothing better in the way of an axe 
than a broken stone, trees were felled 
for frames, or lintels, or rafters. Logs 
w^ere split into planks by tneans of 
wooden or hone wedges, and dressed 
with adzes of jade, serpentine, obsidian, 
or similar stone. Elaborate carvings in 
wood and stone were executed with stone 
and shell chisels, and knives. Roofs w^ere 
made of bark, of skins, of snow, of w^oven 
bark mats, or of timbers, reeds, earth, or 
stone. Within the limit of the United States 
are found examples of most of the methods of 
construction employed, culminating in such sub- 
stantial buildings as may still be seen in the vari- 
ous occupied villages of the Pueblos, like Taos, 
Zvm, a^d the towns of the Mokis, and in the 
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numerous ruins scattered OTer the , Southwest, 
like Casa Crrande, the Cliff' Dwellings (which 
see), and tliose . of the Pecos ' and the Chaco, 
the latter representing the highest quality of 
masonry, to be found north of Mexico. Metal 
tools were not used north of the Aztec country, 
and nowhere, jjrior to the European adTent, 
was metal, in any way a part of the con- 
struction. (See Mexico, Architecture of, § 1 ; 
Assembly House ; Cajon ; CDiniiiiiiial Dwelling ; 
JacM; Kivaj Lodge; Mound; Pis4 ; Tipi; 
etc.) — F. S. DellejsTbaugh. 

§ II. Ilodern Era. As a rule, tlie archi- 
tecture of the territory comprised within the 
present limits of the United States was English 
ill its origin, and the prevailing iiifiiience con- 
tinued to be English down to the third quarter 
of the nineteenth century, Tlie exceptions to 
this rule may be briefly noted. The Atlantic 
seaboard, which included all that there was of 
the United States when their iii- 


the limits of the United States are in. Louis!-, 
ana, where there ' a.re .traces of. the.. siiccessiTe 
occupations of France and Spain, Founded , by 
Bienville, in 1718, New Orleans continued to 
be held by the French until ' 1769, '-wiien 
Spain took formal possession under a cession 
granted in 1762. In 1800, the French retook 
possession under the treaty of Sail lidephonso, 
and, ill 1803, Louisiana was acquired by the 
United States. Perhaps the only relic of the 
original French occupation is the Ursiiliiie con- 
vent, BOW known as the Archbishop's Palace, 
which was erected under Bienville’s administra- 
tion, ill 1727. It is a plain building of two 
stories, in stuccoed brick, with a central pa- 
vilion crowned with a low pediment ; but in 
spite of its plainness, it has enough of archi- 
tectural character to indicate the nationality 
of its builders. The most conspicuous monu- 
ment of the Spanish domination is the catlie- 


dependence was declared, included 
lauds originally settled or claimed 
by Spain, Holland, Sweden, and 
France, as well as by Great Brit- 
ain. The oldest settlement on 
the coast was the Spanish Saint 
Augustine; but Florida did not 
become a part of the United 
States until 1821. The princi- 
pal relics of the Spanish domi- 
nation are the cathedral of S. 
Augustine (1793), and the fort 
now called Marion (1756). In 
California, Arizona, and New 
Mexico, which were not acquired 
by the United States until 1848, 
there are no Spanish buildings 
comparable in extent or costli- 
ness with the churches of Old 
Mexico. The Spanish manner 
of building appears to have ex- 
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tended northward from Florida to South dral, built in 1794, but named after the patron 

Carolina, in at least one noteworthy instance, saint of France. Fronting an open square, and 

that of S. James’s Church, at Goose Creek, on with the flanking municipal buildings of stuc- 

the Cooper Eiver, built about 1715. In this coed brick, it makes a somewdiat pretentious 

■edifice the indications of Spanish workmanship architectural composition for a colonial capital, 

are unmistakable. In its present condition, of no more importance than New Orleans was 

it shows that preparations had been made for when it was built. The mansard roofs of the 
surmounting its front with the curvilinear flanking buildings are later additions ; the origi- 
screen, or sham gable, which is a characteristic 
feature of Spanish ecclesiastical architecture ; 
although it does not appear that this frontis- 
piece was ever, in fact, added. The detail else- 
where is equally Spanish. Apart from a few 
detached churches, the principal remains of the 
Spanish domination, of what is now the Pacific 
slope of the United States, are the buildings 
of the Catholic missions, each group of which 
includes a church. (See California Mission, 
under Mission.) I gable, and a lower roof behind. But the exist- 


The only relics of French colonization within 1 ing flanking and central towers, which are no 



nal scheme having been that of the Ursuline 
convent, a nearly equal triple division into two 
wings, and a central pavilion crowned with a 
low pediment. These buildings also are of two 
stories only. They are very massively built of 
brick, and derive some importance from their 
size and solidity, if not from their design. The 
cathedral seems to have been originally designed 
in the Spanish, or Spanish-American manner, 
with a frontispiece, consisting of a free standing 
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cessed upper galleries, suitable to a tropical 
climate, and also the massiveness of construc- 
tion which has preserved dwellings originally 
humble, where they have not been demolished 
by fire, or by design. 

The Dutch settlers on the Hudson, as well as 
the Swedish settlers on the Delaware, followed 
their native modes of building so far as possible. 
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It was not, however, until toward the close of the ground floor^^’ S 

antedate the final British occiiraM™ nV ’NT^.-f ” moderate size, enclosed m w£ 

York in lfi74 ? 1, A stone, with window arches of veU( 


manor house, on the east bank of the Hudson 
Biver, was built in 1681, and the Slip house, 
on Bergen Heights, in Jersey City, in 1666. 
The older part of the Philipse manor house, 
now the City Hall of Yonkers, was built in 
1682, by Frederic Philipse, the richest mer- 
chant of his time ,* and tlie rudeness of its in- 
terior workmanship attests the absence from 
the colony of skilled carvers in 
wmod. The brickwork of the 
period is very good, but both 
bricks and bricklayers were im- 
ported. But, upon tlie whole, 
building of the Dutch set- 
and humble, 
exclusively for the satis- 
faction of the bodily wants, 
it cannot be called archi* 
teeture. How simple it was 
judged from the fact 
that what was really a '' speca- 
men’^ of Dutch architecture, 

' ’•A . - the so-called Vanderheyden 

Palace in Albany, built in 
1725, was a building of two 
. Mass., 1635. measuring 50 feet by 

with but two rooms on 
he ground floor. The churches were as plain 
m the dwellings, mere » meetinghouses,’’ as may 
be seen in the only one that remains, that built 
at Sleepy Hollow, in 1 699, by Philipse. This is a 
rwm of moderate size, enclosed in wails of rough 
stone, ^ with window arches of yellow Holland 
bnck, Its ecclesiastical character being denoted bv 


more congruous with the front than admirable 
in themselves, were added in 1861, together 
with other alterations that obscure the original 
design. The domestic building of the New 
Orleans of the eighteenth century, so far as 
can be judged by its dilapidated remains, was 
much more Spanish than French, showing the 
heavy Spanish tiled roofs, and the deeply re- 
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stone, sparingly garnished with brick, or, more 
commonly, rectangles of stonew'ork one story 
high, with roof gables of timber, and the eaves 
projecting beyond the walls, a protective de- 
vice, which gave the building its only touch 
of picturesqueness. Specimens of these are 
still numerous in that part of New- Jersey 
behind the Palisades. The Van Oortlandt 
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Ferlmps the only remaining buildings of the 
Swedish settlement upon the Delaware are two 
churches, almost exactly contemporary with the 
last mentioned, and with each other. The 
‘told Swedes ” church, at Wilmington, was 
begun in 1698, and was consecrated on Trinity 
Sunday, 1699. It is a rectangle of rough stone, 
66 feet long, 36 broad, and 20 high, with walls 
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varying in thickness from 2 to 3 feet, with is very 
openings arched and groined in brickwork, tury fro 
The existing porch, built mainly as a buttress tion. 
for the walls, which had shown a dangerous It wa 
weakness, was not added until 1762, nor the well ad' 

existing tower until 1802. Although the pas- tural pi 
tor of the church was a Swede, the workmen Europea 
employed upon it were Englishmen from Phila- were al 
delphia, and what of architectural character the earliest 
building can be said to possess is English also, was bu 

The “ Old Swedes ” church in Philadelphia was doubtles 
built in 1700. This is in brickwork, and very Bettleim 
good brickwork; but is also an example of executec 
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English workmanship. The original building 
was plain to absolute baldness, for the few 
details that show a decorative intention are 
evidently of later application, and in wood. 

The oldest church still standing upon the 
Atlantic seaboard is, undoubtedly, S. Luke's, 
near Smithfield, Virginia. To this lo(*al tradi- 
tion assigns the date of 1632. It seems in- 

— credible tliat an erection, 

showing so high a degn^-^ 
of mechanical skill, ami so 
considerable an expenditure, 
should have been made 
within twenty-five years 
after the settlement at 
Jamestown ; and it is likely 
that tradition confuses the 
existing building with an 
earlier one upon the same 
^ site. However ^that may 

V he, the church was doiil^t- 

before the last 
(piartcr of the seventeenth 
century. It is a. room of 
^ tower 

J! f{ square by about 50 

high, all in very substan- 
brickwork. Its ecch^si- 
r r* ‘^stical character is (iem )t{‘d 
L I ru(h»]y 

- ] pointed arches, but by ])ut- 
r/ilF tresses whicli seem to be 
r architectural 

significance. The tower is 
fflUillj heavily groined in brick- 
work, however, and tlie 
round- 

arched doorway projects. 
Upon the whole, it is such 
^ building as an English 
bricklayer, working with 
1-1 English bricks, from a 

recollection of current Eng- 
lish church building, might 
have been expected to pro- 
duce, during the reign either 
of Charles I. or of Oluirlos 

II. That it is the oldest 

roN, 1748. church in the United States 

is very probable, even if we deduct half a c(in- 
tury from the duration assigned to it by tradi- 
tion. 

It was not until the eighteenth century was 
well advanced that any churches of architec- 
tural pretensions began to l)e erected in the 
European settlements in America, and these 
were all based upon English models. The 
earliest of them, S. Philip’s, at Charleston, 
was built before 1733; and it is to this, 
doubtless, that Burke refers in the “ European 
Settlements in America” (1757), as “a church 
executed in, very handsome taste, exceeding any- 
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thing of that kind that we have in America.” 
This church .was, burned in 1835; 'but its suc- 
cessor is an execution of virtually the same 
design, except that the spire, has been elon- 
gated. The name of the architect is not known. 
Of the other parish, cliiircli of Charleston, S. 
Michael’s, it has been conjectured that the 
“Mr. Gibson,” from whose designs it was said 
ill the newspapers of the time to have been 
erected, was, in fact, , James Gibbs, then ■ the 
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most fashionable cdiurch architect in London. 
S. Michael’s wnis begun in 1752, and Gibbs 
died in 1754. There were no churches of as 
much architectural pretensions, nor in as pure 
and scholarly a style, as these two in the more 
northerly settlements for many years after they 
were built. The Old South in Boston (1729), 
and Christ church in Philadelphia (1727), were 
practically contemporary with S. Philip’s in 
Charleston. The former, as an architectural 
w’ork, is entitled to no consideration. The 
designer of the latter, a local amateur, Br. 
John Kearsley, had evidently studied the clas- 
sic orders. The gallery is recognized and em- 
phasized in the design, to the extent of dividing 
the building into two distinct stories at the 
sides. The end is undivided ; and is converted 
into a grandiose and very fairly successful 
feature, a Palladian triple window, with the 
central arch sprung from the entablature that 
covers the lower openings of the sides, with 
their order of pilasters, and, above a heavy 
cornice, a blind attic and a pediment. All are 
accurately proportioned and detailed. The lack 
of available stonecutters compelled the construc- 
tion of the more elaborate parts in wood, or, as 
in the entablature of the front, in brick, the 
body of the church being very good brickwork. 
The steeple was not added until twenty years 
after the completion of the church. It has 
nothing admirable, excepting the stage of tran- 
sition from the square brick shaft to the octag- 
onal spire, which is a very well considered 
piece of design. The interior, as “restored” 
by Thomas U. Walter, in 1836, is a gram- 
matical design in Roman Boric. 

At this time, and for long afterward, there 
was not a church in New York, nor in New 
England, that showed any architectural training 
on the part of its designer. Peter Harrison, a 
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pupil' of Yanbrugh, was imported in, 1747, to 
design 'and superintend the buildiBg of King’s 
Chapel in 'Boston, wdiich was executed acxwd- 
ing to 'his design, and .is, fairly representative 
of the English architecture of the tiiiie ; altliongli 
the spire has never been added, and the portico, 
which is its most important feature, was built 
in wood. The first piece of architecture in- 
corporated in, or rather adjoined to, a church 
in New York, was the portico, fronting Broad- 
way, of S. Paul’s church. The body of the 
church was completed in 1766 ; but this portico 
seems to have been added from the designs of 
Major Charles L’Enfant, about 1789, when he 
was employed to enlai’ge, embellish, and convert 
into “Federal Hail,” for the reception of Goii- 
gress, the old City Hall, built in 1700. The 
spire of S. Paul’s was added in the nineteenth 
century. 

The secular public buildings erected during 
the colonial period, were, for the most part, 
cheaply and hastily built for their immediate 
requirements, and it was only toward the dose 
of the period, politically colonial, that they took 
on any architectural pretensions. The New 
York City Hall, occupied in 1700, and after- 
ward extended and embellished by L’Enfant, 
as already explained, for a Federal Hall, stood 
until it was demolished to make room for the 
customhouse, now the subtreasury, in 1834. 
It consisted of two wings and a recessed centre, 
two stories high ; and without other ornament 
than the wooden brackets of the roof, and the 
coats of arms of the governor and lieutenant- 
governor. The State House of Pennsylvania, 



better known as Independence Hail, a genera- 
tion later in date (1731-1735), like the con- 
temporaneous Christ Church, had an amateur 
architect, Andrew Hamilton, well knowm as a 
lawyer. It is a sober, discreet, and still re- 
spectable edifice, especially notable for an, em- 
ployment of cut stone in the groins, panels, 
string courses, and keystones, which was then 
profuse. The State House of Virginia, at 
Williamsburg, built before 1723, is now known 
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only from Jefferson’s description, which repre- 
sents its only architectural feature as a portico 
of two orders, which Jefferson criticises. This 
was doubtless of wood. The still standing 
capitol at Richmond was built from the de- 
sign obtained by Jefferson in Trance of “M. 
Clarissault ” (?), and its design was compounded 
of those of the Ereclitheum, of the temple of 
Baalhec, and of the Maisoii Carrde at Nimes ; 
but the model most closely followed was the 
last named building, though the order, “on 
account of the expense,” was changed from 
Corinthian to Doric, and Doric of the Italian 
Renaissance. The State House of Maiyland is 
one of the civic buildings, the other being S. 
John’s College, which combine with many pri- 
rate houses, which have been carefully pre- 
served, to make Annapolis the most interesting 
museum of Georgian architecture in the United 
States. The college was built in 1744, by a 
Scotch architect, specially imported for the 
purpose. That is of slight architectural im- 


portance. The State House was begun in 
1772, under the direction of a native, or at 
least of a resident, architect. The chief fea- 
ture of the exterior is a cupola, unduly and 
disproportionately elongated; but the central 
rotunda of the interior, though executed in 
wood, from want of money, or of artisans ca- 
pable of executing it in stone, is one of the most 
elaborate, and monumental, as well as one of 
the most “ elegant ” examples of colonial archi- 
tecture. It is really an admirable design 
competently carried out. The architecturally 
colonial period lasted nearly half a century 
after the political independence of the United 
States. Indeed, as has been said, American 
architecture continued for nearly a century, to 
be a reflection of current English modes. The 
State House of Massachusetts (1795) is a typi- 
cally colonial building, bearing, in some peculi- 
arities of treatment, the marks of an American 
differentiation from the British Georgian, pecu- 
liarities which reappear in the work done in the 
Capitol of the United States by its author, 
Charles Bulfinch, apparently the first American 
who regularly studied the profession of archi- 
tecture. The buildings of the University, of 
Virginia (1819-1826), designed by Thomas 
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Jefferson, belong also to colonial architecture, 
though they form an exception to tlie rule that 
colonial building was English building. Jeffer- 
son’s studies and travels laid put liini in archi- 
tectural, as well as political, sympathy with 
Trance. As we have seen, he employed a 
Trench architect to design the Virginia State 
House ; and his own work, tliougli he intended 
it to be an accurate reproduction of the an- 
tique, is in a sonn^what French version of 
classical. His plan for the university /was 
really grandiose in scheme and scale, and, 
although want of means impaired the com- 
plete execution of it, "what was done elicited 
general and angry protests upon the score of 
extravagance, $300,000 being spent upon it 
in Jefferson’s lifetime. 

The Capitol of the United States, excepting 
the wings and the dome, afterward added, is 
not only a typical, but the most considerable, 
example of colonial architecture. The original 
designer, Dr. Thornton, was a West Indian, and 
an amateur, and the main dispositions 
of the existing central huilding are 
his. His suc(a‘ssors, Hallott, Hoban, 
Hadfield, Latrobe, and Bulfinch, car- 
ried the central building to the condi- 
tion in which, excepting the cupola, 
it now appears ; but the real designers 
were Thornton, laitrobe, ainl Bullinch. 
The contributions of the latter two are 
important and distinguishable, tliough 
each respected the work of his prede- 
cessors. 

Colonial domestic architecture did 
not become of much importance until the middle 
of the eighteenth century. Tlie vernacular dwell- 
ing of all the colonies was the “frame house,” 
the structure of beams covered with clip- 
boards, which remains the vernacular dwelling 
of the States. The veranda, which is now 
thought an almost indispensable adjunct of 
every country house above the i)retensions of 
a cabin, does not seem to have been introduced 
during the whole of the architecturally colonial 
period. The houses of the great tobacco 
planters of Virginia and Maryland were larg(^ 
and substantial mansions of brick; but tlie 
bricklayers, if not the bricks, were spe(*ially 
imported, and smdr dccomtive features a.s tliey 
present, even in wood, appear to have been 
constructed in England. “Brandon,” on the 
lower James, was built about 1740, “the 
Grove,” 1746, “Wastover,” 1749, “White- 
hall,” the seat of the governor of Maryland, 
between 1740 and 1750. They were rectan- 
gles of brick, without much architectural pre- 
tension, excepting the last named, which is a 
regular and effective composition of a centre 
and wings, the centre signalized by a wmoden 
portico. A brick bouse of the same general 
character, and of great massiveness and solidity, 
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was built at Portsmouth, New Hampshire, as 
early as 1718, at a cost of £6000 ; but this 
reniamed for nearly a quarter of a century 
unique, not only in Portsmouth, but in New 
England. Town mansions of successful pre- 
tensions, and in durable material, did not 
begin to be erected in the coast towns until 
after 1730. The Franldand, Hancock, and 
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the Sliirley houses, in Boston, date respec- 
tively from 1735, 1737, and 1748. The 
Walton House in New York, the so-called 
Arnold House in Philadelphia, and the Pringle 
House in- Charleston are of later date, while 
the principal colonial house of Annapolis was 
built between 1740 and 1770. Almost with- 
out exception, these houses were designed and 
built by mechanics, without the supervision of 
an architect. They owe their undeniable charm, 
not only to the fact that the detail was for the 
most part accurately copied from the best ex- 
amples of contemporary English architecture, 
of which Sir William Chambers was then the 
leading practitioner, but also to the fact that 
the studying and copying of this detail had 
inculcated a refinement and discretion which 
are equally seen in its scale and adjustment. 
It is not unusual to find in remote villages 
unpretentious houses, built about the begin- 
ning of the present century by local carpenters, 
which exhibit these attractive qualities in as 
much perfection as the better known and cost- 
lier examples of colonial architecti^re. 

The effects upon American building of the 
publication of Stuart and Revett’s work upon 
Athens, founded upon actual investigations and 
measurements of the architectural remains of 
Athens, were long delayed. Greek architecture 
had in the first place been modified and sophis- 
ticated, in Roman example and in Roman pre- 
cept, and the Roman remains and the writings 
of Vitruvius were the source of the Italian 
Renaissance, which bad spread over Europe, 
and held undisputed sway for three centuries. 
The architecture, thus extended and elaborated, 
was not easy to be suppressed by the exhibition of 
the simpler and more primitive types fc.0m w^b 
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it had been derived. It was scarcely before 
the beginning of the present century that the 
Athenian monuments began to influence Euro- 
pean architecture, and nearly a quarter of a 
century later before their intiueiice upon this 
side of the Atlantic. It may perhaps de- 
tected in some of Latrobe’s modifications of 
Thornton^s design for tlie portico of tlu'. (fapitol 
(about 1815). Other buildings l)y Latrobii are 
more distinctly products of the Greek revival, 
notably the United States, now the Girard, 
Bank, in Philadelphia. This was the first 
Grecian portico erected in the United States, 
with details correctly reproduced from tlie 
Athenian examples. The building Was uni- 
versally admired, and its influence w^as imme- 
diate and lasting. Strickland, a pupil of 
Latrobe, followed with others in the same 
style in Philadelphia, the Second Bank of the 
United States, and the United States Mint ; 
and in the Merchants’ Exchange, gave the first 
example in America of a Corinthian portico exe- 
cuted in carved stone. The building to which 
this portico is attaclied is treated with iibsolute 
plainness, excepting that tlie mullious of the 
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openings are pilasters, the openings themselves 
being un moulded. The semicircular portico is, 
however, an ingenious adaptation of the order 
of the choragic monument of Lysicrates, a repro- 
duction of the monument itself, with openings 
between the columns surmounting the compo- 
aitibn as a lantern. The Grecian became the 

so remained^' 
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at least . until , I860., The Treasury Bepart- 
.mentj and t.lie Patent Office,, and the General 
Post Office, were built .in one or the other of 
its orders, as well as the customhouse and the 
hiiiiclings required by the government in differ- 
ent cities. The ciistomlioiise of New York, 
now the suhtreasury, aimed at reproducing 
t!,ie Parthenon ; although it is amphiprostyle 
instead of peripteral, and the frieze is without 
sculpture. , The present cnstonihonse, built for 
the Merchants’ Exchange, and completed in 
.1841, from the designs of Isaiah Eogers, shows, 
perhaps, the most eftective Ionic colonnade in 
the U.nited States. , States and cities followed 
the lead of the Federal government, and for 
more than a generation, scarcely a public build- 
ing was erected wliich was not at least sup- 
posed by its builders to be in the Grecian style. 
Doubtless, nothing could have been practically 
more inconvenient than the requirement that 
one or more parts of a building divided into 
offices should be darkened hy the projecting 
portico. In many cases this difficulty was 
sought to be obviated by placing the main 
reliance for light in an opening at the centre 
of the roof, and converting the central space 
into a rotunda; a wasteful amngement, which 
was not, however, without some compensation 
ill a grandiose effect. This is the disposition 
adopted in the former and in the present cus- 
tomhouse in New York. The style imposed 
itself also for jirivate dwellings, both in town 
and country, the former being for the most part 
rows,” fronted with colonnades, and the latter 
temples, with a portico at one end consisting 
of a Grecian order, generally the Doric, for the 
most part accurately proportioned, but executed 
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in wood. This type established itself in all 
parts of the country, and was often employed, 
even for churches. Highly unsuitable as it 
was either for these or for dwellings, it served 
the purpose of familiarizing the public with an 
orderly and harmonious assemblage of studied 
•.. . 918 
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architectural forms, ' and it w.as the .only a.gency' 
by which, this could then have been' aceom-' 
piished. For at about the time when the 
Greek revival set in, the tradition of the co- 
lonial or Georgian building had begun to die 
out among the mechanics, to ■whom the build- 
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ing of both town and country houses was almost 
universally confided. This tradition had issued 
in New York in a type of house of moderate 
size, two or, at tlfe most, three stories high, 
with a half-sunk basement, a “high stoop,” 
and a roof containing an attic lighted by dormer 
windows. These dormers and the doorway, 
which was commonly arched, though often 
lintelied, were the only parts treated with any 
elaboration, excepting the posts, if they may be 
called so, of open ironwork, against which the 
railing of the stoop ended. The houses were 
of brick, the doorway and the dormers com- 
monly of wood, though, in the more preten- 
tious houses, the former was of stone. Many 
examples of these houses may he seen, not only 
in New York, hut in the towns of the Hudson 
River, and in the villages which arose along the 
“ stage route ” from Albany to Buffalo. They 
were not only carefully and successfully planned, 
and entirely suitable to their purpose, hut the 
sparing ornament they bore was copied from 
examples so well chosen, and was so well ad- 
justed in assemblage and in scale, as to give 
them an air of positive elegance. The typical 
dwellings of the other coast towns were by no 
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means equally attractwe, those of Philadelphia 
having almost absolutely plain fronts of very 
red and very smooth brick, with equally plain 
sills and lintels of white marble. Before 1860, 
the New York house described had given way 
to the “brown stone front,” also a “high 
stoop” dwelling; but with no visible roof, 
with windows often framed in mouldings, the 


entrance commonly an arch, with a protruding 
keystone, and a round or triangular pediment 
carried, sometimes on a pair of columns, some- 
times on consoles, the detail extreme and 
bloated in scale, as was also the raodillioned 
cornice, commonly executed in wood or in sheet 
metal. Miles of these edifices may be seen in 
New York, and are still the most numerous 
class of private dwellings, at least in the middle 
part of the city which was built between 1850 
and 1870. In country houses, the helplessness 
of the mechanic who had lost the wholesome 
traditions of his craft issued in the extreme 
of vulgarity. The introduction of the jig saw 
facilitated the production of crude and im- 
studied detail intended to he ornamentaL Pre- 
tentious “ towers ” in clapboards were added to 
cottages, and the smaller American towns and 
villages came to have an aspect of complete 
repulsiveuess. The Grecian temples and the 
Grecian colonnades were almost the only ex- 
amples of studied design that were to be seen. 
And by the contrast which they offered to the 
recklessness and thoughtlessness of the common 
building, they must have had a beneficent influ- 
ence. The latest example of the Greek revival 
was the most extensive and impressive. This 
was the addition of the wings to the Capitol at 
Washington. Their colonnades are worthy of 
the building which they flank, and add great 
stateliness to what was already, perhaps, the 
stateliest public building of the century. These 
wings were added by Thomas XT. Walter, the 
pupil of Strickland, as Strickland had been of 
Latrobe. He had already designed in Girard 
College, in Philadelphia, finished in 1847, the 
most elaborate and substantial reproduction of 
Grecian architecture in the United States, an 
octostyle and peripteral Corinthian temple, on 
a scale ample enough to give the architecture 
its full effect, and carried out with perfect 
purity of detail and adequate mechanical exe- 
cution. While Walter's wings to the Capitol 
are entirely successful, so much cannot be said 
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of his cupola, which is so exaggerated as to 
overpower the building beneath it, and to de- 
prive itself of an architectural base, besides 
being executed in cast iron, a material to which 
the design does not at any point defer. Never- 
theless, the Capitol is withotit dispute the most 
impressive public building in the United States. 

During this period, commercial building 
shared the flite of domestic building. 
In the seaport towns, there were rows 
of solid warehouses of brick, or 
granite, with visible roof, with per- 
fectly plain openings where they were 
practically needed, and most conven- 
ient for the builder, but without any 
attempt at grouping or diversification 
with reference to their arcliiteeturai 
effect. Many of these buildings remain 
upon or near the water fronts of these towns. 
They can scarcely be classified as belonging to 
architecture ; but their massive construction 
and the very absence of pretension make them 
inofiensive and respectable, and negatively 
attractive. On the other Iiand, tlie “slio}')- 
ping streets” of these towns (^mue to be lined 
with buildings which were meant to be a-ttrac- 
tive, and which, being designed by builders, or 
even so-called architects, without arcliiteeturai 
skill or training, were positively repulsive. 
The art of architecture luis seldom sunk so 
low in any civilized country, as in the United 



TJkitbd States: Pulpit in S. Paul's Chapel, 
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States at the middle of this century. The 
“ commercial Benaissance ” of the show streets 
of the principal cities was a series of stories of 
stone, or brick, or cast iron, apparently stand- 
ing upon a wall of plate glass at the ground 
floor, surmounted by an exaggerated cornice in 
sheet metal, and usually offensive in direct pro- 
portion to its elaboration and pretentiousness. 



United States: House in Maeyland ; TypicYl Mansion 
WITH Outhouses ; 18th Century. 
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Tliese edifices were imitated with cheaper ma- 
terial in the smaller towns. 

The United States had thus nothing to show 
in its current biiiidiiig but copies of a pure and 
refined architecture, of which the features were 
inextricahlj implicated with dispositions entirely 
unsuitable to almost all practical requirements, 
and the attempt to satisfy those requirements 
by means of buildings of which the dispositions 
were not studied with any view to their capa- 
bilities of expression, and of which the features 
and details intended for ornament were impure 
and coarse. It was upon this condition that 
the Gothic revival depended. It began very 
brilliantly with the erection of Trinity church 
in New York, completed and consecrated in 
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pioneer, of the Gothic revival in the United 
States. It may be questioned whetlier any 
subsequent work of that revival was more suc- 
cessful. The church difiers from contein})o]'iU'y 
churches in England, in showing loss of anhieo 
logical scrupulosity. Details of dificrent piu'iods 
are employed together, but without conijn-omis- 
ing the artistic unity of the work. Tlie siuntcss 
of Trinity was immediate and complete, and 
led to an effective demand, especially fri)m tlie 
Protestant Episcopal church, for Gotliic build- 
ings, which were supplied by its designer, and 
by other architects of European Ihrth and train- 
ing, for ' the most part English, but in some 
cases German; and these architects and their 
American pupils did much to diffuse a knowl- 
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1846. For half a century before, pointed 
arches had been introduced in churches as an 
ecclesiastical form, especially suitable to the 
Protestant Episcopal church, and distinguish- 
ing it from other denominations. We have 
seen that, two centuiies before Trinity church 
was built, the builders of S. Luke^s at New- 
port, in Virginia, working by tradition, and in 
a purely unschooled and vernacular fashion, 
had employed both pointed windows and use- 
less buttresses to designate the purpose of their 
building.^ But Trinity was the first church on 
any considerable scale which was built in North 
America by an architect who was really schooled 
in Gothic architecture. The church is thus 
entitled to be regarded as the starting-point, 
and its architect, Eichard Upjohn, as the 
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edge, or at least a recognition, of Gothic work. 
It cannot be said that they did much to raise 
the degraded standard of the common building 
of the country. The “mansard roof' had 
come in as a cheap and convenient device for 
securing an additional story, and the expressive- 
ness which a visible roof had imparted, even to 
a wooden building of which the frame was con- 
cealed by clapboards, had melted away. In tlie 
Gothic work, too, there were apt to be sur- 
vivals of forms which had lost their structural 
significance. But in almost every considerable 
town there came to be a church which was 
designed m tolerably correct Gothic, and whidi 
was recognized as more admirable than what it 
displaced. For some years the Gothic revival 
was to church building, and for the 
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most part to. moiiocliroriiatic masonry. . But 
the time had become ripe lor the importation . 
of what is specifically known as, Yictorian 
Grothic. , This was very largely tlie result of 
Mr. Eiiskin’s admiration for the medimval 
building of iiort,li Italy and of the eloquence 
with which he gave it expression. The Seven 
Lamps of Arc/^^^ee^'ttre , appeared in 1849, 
three years after the completion of Trinity 
cliiirch in New York, and was followed ten 
years later by The Stones of Venice, The 
effect of these works upon building in Great 
Britain, already turned by “ Anglican ” con- 
siderations ill the direction of the insular 
Gothic, was almost immediate. The adoption 
of an unquestionably English, style for the 
Houses of Parliament, begun in 1840, had 
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can revivalists possessed the tact and .discretion 
to' employ- different colours appro.priately and 
harmoniously, or to refrain altogetiier from 
employing them,, the result wa-s some of the 
most interesting and successful architecture that 
had been produced in the United States, espe- 
cially as the men who did it followed another 
precept of Buskin, and betook themselves for 
ornament to the careful coiiveiitionalizatioii of 
natural forms. The inexhaustible source of 
decoration thus opened, in comparison with the 
repetition of the very limited repertoiy of au- 
thorized classic detail, gave interest even to 
buildings that -were not interesting in their 
general design. But wliere tact and discretion 
were wanting, the result was even wilder work 
than had been done before. As Victorian 
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given an impulse to the use of Gothic in sec- 
ular buildings. But it is a veiy long stride 
from the House of Parliament to the Oxford 
Museum (1855), which w^as the first fruit of 
Mr. Euskiids teachings. The young architects 
of England took to studying and reproducing 
the medimval movements of France and north 
Italy as well as of England. About 1860 the 
revival had made its way across the Atlantic. 
By 1865 almost every American city had at 
least one example of ‘‘Victorian Gothic 'h to 
show in civic work, and for the next decade 
the most serious w-ork that was done in archi- 
tecture in the United States was done in this 
style. The external use of colour was one of 
the points in the architecture of north Italy 
upon which the revivalists had most insisted; 
but it is that in wdiich most tact and discretion 
are imperatively required, and there is compara- 
tive safety in monochrome. Where the Ameri- 
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Gothic was applied to every kind of building, 
commercial and domestic as well as ecclesiasti- 
cal, even controlling for a short period the 
government architecture ; as it opened the 
whole field of medimval architecture in Europe 
to the eclecticism of designers ; as the studious 
and cultivated designers w^ere everyw’-here in the 
mmority ; and as the bulk of the building con- 
tinued to be done by men who were not archi- 
tects at all, — the total result w^as discouraging. 

Even the most thoughtful and artistic of the 
revivalists were apt to take mediceval archi- 
tecture as a more or less literal model, rather 
than as a starting-point for modem w^ork, and 
failed to divest their secular buildings, at least 
to the popular appreciation, of an ecclesiastical 
expression. Many architects began to revert 
with regret to the early part of the century 
and the decency of colonial building, and the 
time was ripe for the importation of the next 
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British feshioii, that of Queen Anne/^ com- 
prising the Jacobean and Georgian periods, as 
well as that after -which it was named, ulti- 
mately including even the Flemish Renaissance. 

The vogue of Queen Amie,” specifically 
so-called, was very brief, but it assisted in a 
general reaction tow'-ard classic architecture. 
During the period of the Gothic revival, what 
was called the .Renaissance had continued to be 
the pre vailing inode for public and /commercial 
buildings and for town houses, and it had been 
done with increasing knowledge under the influ- 
ence of graduates of the Continental schools of 
architecture. The reaction was for a time in- 
terrupted by the appearance, in the person of 
Henry H. Richardson, of a very strong artistic 
individuality. A classic by training, he was a 
romantic by temperament, but he was prevented 
from joining in the Gothic revival by his dis- 
satisfaction with the finical elaborateness which 
is apt to be its characteristic in unskilful 
hands, and by the additional restlessness which 
was imparted to the American phase of Vic- 
torian Gothic by the misapplication of colour. 
He reverted in his earliest characteristic work 
to the simpler, more massive, and more rudi- 
mentary Romanesque which preceded the devel- 
opment of vaulted architecture, and of which 
the Provencal variety especially appeale<l to 
him. His first work was Trinity church in 
Boston, completed in 1877, of which the central 
tower is very skilfully and successfully adapted 
from that of Salamanca cathedral, but of which 
the detail is for the most part in the style of 
the Romanesque of the south of Prance. The 
power of the design is, however, not in this 
detail, but in the success with which the body 
of the church was subordinated into a system 
of harmonious appendages to the central tower, 
which thus became the essential building. The 
effect of these dispositions was much enhanced 
by the singularly successful combination of 
colour, the fields of the wall being of rough, light 
granite, while the wrought work was of dark 
brown sandstone, the stress of colour being every- 
where logically employed to add emphasis to the 
structural dispositions. The popular success 
of this work was immediate and great. The 
architect followed it up, during the decade that 
passed before his death, with a series of work 
which displayed the same striking power of sim- 
plification, and in which he aimed to show the 
adaptability of the style he had chosen to all 
descriptions of buildings. He designed Roman- 
esque town halls, courthouses, exchanges, libra- ■ 
ries, schools, warehouses, and dwellings, all 
characterized by simplicity and by a Cyclopean 
massiveness, and all of an interest which had a 
more rational basis than their mere novelty* 
The popular success of these works at once 
imposed upon a great number of the younger 
architects the style in which they were com- 
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posed. It cuimuendtHl itself by the alrseiK^o of 
the finical elnboration into wliieh most (d' the 
Victorian Gothic Iiad degenerated. On the', 
other hand, tlie draAvbaek of tlie. style for mod- 
ern purpos<^s was its inliereut nidmuvss. IJiVli- 
ardsoii himself not only made no (dfort to 
mitigate this, but delighted, in it, and a<lded to 
it an exaggeration, eoinimmly lu'vtmd reason, 
and sometimes violent, of the s{‘a!e of the parts. 
In almost all, his works he had a, distinet motive, 
which was detacdied and made eonspitnnms by 
his treatment, and whi<‘h was striking <‘noiigli 
to carry otf his cxtravagaiu'c of thdail. But 
these extravagances were mueh ('asita* imita- 
tion than the essential merits of his w«>rk, and, 
most of the imitators whotti his sU(*cess raisi'd 
up confined themselves to tlu^ reprodmdiim of 
them. There \vere otlters who really ana ly xml 
his -work, who penetrat(Hl the sonnies of its 
power and availed themselves of tluan, and some 
of the hiiiltlings thus ]>rodu(H.‘d are among 1h(‘ 
most creditable mduevenumtsof Ameriean arehi- 
tecture. A very ft‘W (d' th(‘se praetitioiu'rs t'veii 
essayed, and with an eiu'ouraging nusasnre of 
succes*s, to mitigate the rudeness t»f the style as 
originally deveh>|K‘d and as ('Vtai exaggerated by 
the revivalist, and to d(*monstrate that it cfun- 
prised elements wliich might he made, ilexihk^ 
to all uses, and .might Ihh'oiih*. the* basis td’ a 
true expression in archite<‘ture of modt*rn life. 
It was cvkhmtly more (digibh^ in this resfn'ct 
than the pointtnl Gothic, of wliieli many even 
of the decorative f nans and dedaiis W(‘re devtd™ 
oped from a system of vaulted building, and 
lose their significance when sepa.iaited fnmi it. 
The Roinanes(|ue revival was thus the im>st 
promising begimiitig that had been nuule in the 
United States, if not in any country, toward 
the evolution of a living andiitecture. But this 
promise was destined to he. broken, and tlie 
Romanesque revival did nut long survive the 
revivalist. It cannot be said to havt^ been de- 
veloped, except in a very few instances, beyond 
the point to which be carried it, and in the 
hands of most of its practitioners it (’ann^ far 
short of that point. But besides its intrinsic 
interest, it is noteworthy as having been tlu' first 
architectural movement in the llnited HtatcaS 
which was not a more er less belated impor- 
tation of the eiiiTent English tnode. With 
the RomaTieB(pie revival Ame.ricau a.rc!ntecture 
ceased to be colonial 

During the perio<l of the Romanesque revi\'al 
the profession of arcliitecture had come to ap- 
peal to a greatly increased number of talucated 
Americans, as offering the probability of a, live.- 
lihood, and the possibility of a carc<m Many 
of them availed themselves of the apparatus for 
technical education provided by the schools of 
architecture that had sprung up in the UnittHi 
States, and of wdiich the curritmlum was gtnjer- 
ally adapted from that tff tlie School of Fine 
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Arts in Paris. Many others resorted to that 
institution itself, and upon their return to their 
own country devoted themselves to the repro- 
duction of the contemporary French architecture 
which they had been taught to produce. They 
even established a concerted propaganda of the 
architecture of the school. Almost since the 
middle of the century there had been occasional 
American students at Paris, but these had used 
its currieulum only as a training in design, and 
had employed their discipline to entirely different 
results from those of the French architects. 
Richardson himself was one of these. But the 
later and more numerous graduates devoted 
themselves, not to developing, by means of their 
training, an architecture out of American con- 
ditions, but to domesticating current French 
work in the United States ; to substituting, in 
hict, the French fashions for the English fash- 
ions which had prevailed from the beginning of 
the eighteenth century to the third quarter of 
the nineteenth. By feir the most signal triumph 
wlutdi had been won in tliis endeavour was the 
architecture of the World’s Fair in Chicago in 
1893. A singularly judicious and fortunate 
landsea.pe treiitment of tlie strip of low sliore 
sele(;ted for the exhibition, together with a 
largeness of scale almost without precedent, gave 
scope for a pompous ar(;hitectural display, to 
wliicli no approach had before been made in the 
United States, ami to which, indeed, there is no 
parallel in real and durable building anywhere. 
The Greco-Roman architecture was imitated in 
fat^ades of latli and plaster which had, in the 
chief and most admired buildings, no relation 
in their design, either to their own material and 
actual construction, or to the buildings which 
they masked and which were in fact modern 
engineering constructions in metal. Only in 
one of the great buildings was an attempt made 
at an architectural development of the facts of 
material and construction, and this building was 
the least admired of any. In only one other of 
the princi];)al buildings was there any departure 
iTom Gre{*o-Roman architeiitnre, either in pro- 
dtndlon of the antirpie forins or in the French 
version of them, and this was an essay in a 
Romanesque much ligliter and more graceful in 
intention than that which had become known 
as Ricbardsouian, in a building which owed its 
success, however, chiefly to the skilful intro- 
duction of marine forms in its profuse decora- 
tion, The most admired building of all was the 
execution of an ideal project prepared some 
years before for a competition of the ParivS 
s(*,hool. The grandiose effect of the architectural 
display was naturally attributed by the public 
to the style employed, although there were 
other elements in it of even more importance. 
For the first time, a number of architects had 
been able to cooperate in the execution of a 
prearranged architectural scheme of great extent 
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and importance. For the first time sculpture 
and painting had been introduced upon a great 
scale, as integral parts of an architectural 
whole. But the popular success of the display 
was accepted without much analysis by arclii- 
te(?ts as well as by the public as proof of the eli- 
gibility of the style, or styles, in which the 
facades fronting the so-called “ Court of Honor 
had been composed, and classic*,” in one or 
another of its modes, was almost at once rees- 
tablished as the most eligible style for public 
buildings. A more serious and durable work 
than of the theatrical and illusory buildings of 
the World’s Fair was already under construction 
when those buildings were begun, but received, 
in its completion and embellishments, the bene- 
fit of the lesson inculcated by them. This was 
the Library of Congress, of which the style, the 
Italian Renaissance, was in effect dictated by 
its position confronting the Capitol, to which 
it vii’tually conforms in the scale of the order. 
Its large ami simple plan enforced an exterior 
treatment which, if not wholly free from 
inonotony, at least escapes frivolity, and by the 
sobriety and plainness of tlio design makes the 
must of unusually ample dimensions. The same 
simplicity of dis|)ositioii secures in the interior 
spacious fields for pictorial decoration, while the 
domed octagon of the central reading room 
atfords an opportunity for sculptural emhellisli- 
ment, l;)y means both of syinbolic figures and 
of portrait statues. Each of these op})ortimi- 
ties was taken advantage of by the employment 
of those American artists who had most indi- 
cated their capability. The choice was, upon 
tlie whole, very skilfully made, result 

was surprising as well as gratifying. The 
library was the first government building to be 
adequately decorated, while the central reading 
room is without doubt the most impressive 
apartment, in virtue both of its architecture 
and its decoration, belonging to the United 
States. 

The popular recognition of the merits of the 
library, wliich was not less immediate and of 
course much more lasting than that of the 
buildings of the World’s Fair, tended to confirm 
the reestablishment of the classic. Tlie Ihiri- 
sian propaganda lias been crowned with entire 
success, and no architect would now think of 
submitting in competition a design for a public; 
building in any other style than that oMcially 
sanctioned in Fra-nce. The adniiratifui of the 
young architects for French iircliih'ctuTe has in 
many cases taken the form of direct and specific 
imitation. Foreign buildings have been freely 
reproduced, and published designs not executed 
abroad have been executed in the United States, 
without any alteration that amounted to a dis- 
: guise, not merely for temporary exigencies, as 
i in the case of the Art Building at the World’s 
[ Fair, but for durable and important buildings. 
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There is no longer any pretence, as there was 
in the Gothic and Roinanesque revival, of using 
the selected style as a basis or a point of depar- 
ture to be modified and developed in accordance 
with Ameiiean needs and ways of thinking, and 
with the introduction of new material aiicl new 
modes of construction. Architectural design is 
frankly imported even when it is not directly 
imitated. The new town hall of an American 
city is apt to be, arehitecturally, precisely w’^hat 
its architect would have designed for a similar 
edifice in France, and in its strange surround- 
ings it necessarily appears incongruous and 
incapable of domestication. Gothic and Ro- 
manesqiie continue to be employed for Protes- 
tant churches, the style here being imposed by 
the employers, not as the most artistic, but as 
the most ‘‘ churchly.” But even in churches 
there are not wanting examples of the reversion 
to classic models. In civic buildings it may be 
said, as a rule, that there are no longer evidences 
even of an aspiration toward a national archi- 
tecture. 

In dwellings the classic reaction has by no 
means so exclusive possession of the field. It 
cannot even be said that tliere is any longer a 
typical American town house. The widest and 
freest eclecticism prevails, insomuch that the 
newest residential quarters of even the oldest 
American towns constitute an arcliitecturai 
museum, in which nearly every historical style 
is represented. The “specimens’’ are repro- 
duced sometimes with crudity and recklessness, 
but often with scholarly accuracy and some- 
times with successful originality of composition. 
The French Renaissance is a favourite style, and 
several American architects have wrought in it 
with success, in town houses as well as in the 
even more pretentious dwellings of watering 
places and summer resorts. There is scarcely 
such a thing in the United States as a country 
seat, in the European sense, an extensive and 
costly mansion detached by a spacious park and 
forming the central feature of an estate. “Bilt- 
more,” in North Carolina, is almost unique 
in this respect. There is, in fact, no country 
life in the European sense in the United States. 
Rich Americans are more gregarious in their 
social habits than rich Europeans, and build 
themselves country houses in proximity to those 
of their acquaintances. Hence, at such seaside 
resorts as Newport and Bar Harbor, and at such 
mountain resorts as Lenox and Tuxedo, — though 
this latter is rather an exclusive suburb than 
a resort, — very profuse expenditures have been 
made upon houses to which justice is not done 
by grounds ample enough to secure them proper 
detachment, and wliich can scarcely be seen by 
themselves. At Newport, where in extent and 
costliness many of the houses are on a really 
palatial scale, this is notably the case ; and New- 
port for this reason has, perhaps, more the air, 
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of an architectural imiseiiin than any nihcr 
American town. Borne of tl\e less pretentious 
summer resorts, and some of tln‘ suluubs <»{“ tho 
chief cities, are really more n'pnvsmdativt' and 
typical. In these tlu^ etlorts of tlie arehiitaqs 
of country houses have not been (o present 
amples of historical styhss hut to (h'velop. i»nt. 
of given dispositions, maieriais, and methods uf 
construction, their own appoqnaate arehitta-inral 
expimsion. The Ix'st of thest‘ lioiisi's havt‘ a. 
familiar and vexmacular iuid evtm auttH*hthonou.s 
air. As the dispositions, materials, and n\o(ies 
of construction are the supply of real deinaiuis, 
when the architectun* is sinq>]y tin* expressitm 
of the given tacts, the result, in the ease of an 
artistic designer, is a Inalding whieli, Inang of 
no style, yet has style. Bmb wtuks an* tin* 
most creditable, and are among the nn>st tbar- 
acteristic products thus far of arehiteoture in 
the United States. 

The most characteristic of these prodnets <*an- 
not as yet be called the imwt ereditahle. This 
is the “tall building ” whieh forms so (*onspieuous 
a feature of every largt*. Amt‘ri(*an (‘ity. This 
may be an apartment housc'or a warehouse, hut 
it has reacluHl its grent(*st tl(‘velopim*nt iti (lit* 
“office buildings,” which an* t‘rei*ted in the c|nar- 
ters in which land is tin* most valuable, and 
upon the altitude of which it isdiilicult to foiv- 
see any limit that may he set by self int<*rest, or 
otherwise than hy legal n^gnlation in the inter^ 
est of the public. Bu<*h a ugulation has been 
invoked in some <nties, but noin^ thus far in the 
most populous of all; ami it is a<‘eordingly in 
New York that the excesses of altitmli* mv. most 
marked. There are several otiiee buildings in 
that city of more than twenty stories, ami one 
which attains a height in general of twenty- 
seven, and, in the adtled towers, of thirty. The 
effect upon light and air and traffic* of these 
huge and populous houses, in many cases front- 
ing only upon streets which were laid out in 
contemplation of buildings not more than thn‘e 
stories high, has been so injurious as to induee 
an organised movement for limiting their alti- 
tude, as has already been dotic in (diieago, where 
the limit hits been act at about tc*n stories. 
There have gone to the evolution of the tall 
building two principal factors of alimmt ec|ual 
importance. The first was the passcmgc*r cits 
vator, or lift, which came into use about 187 i), 
and was at first introduced int(» existing buihh 
ings in order to make their np^Hn' stemies more 
attractive to tenants. Within two or thn*c 
years two buildings, expressly (lesigned with 
reference to the elevator, and theuen culhd 
“elevator buiklings,” were concummtly under 
construction in New York. These attained a 
height of ten stories. Before the end of the 
decade some scores of buildings of an C(|ual 
height had been added, many of them offi(*(? 

^ the two pioneers, but naany of 
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them also apartment houses in the residential 
quarters. These ponderous edifices made, by 
reason of the enormous load imposed upon their 
foundations, a much greater demand upon the 
scientific capacity of their constructors than 
their predecessors, and this demand was, with a 
few exceptions, satisfactorily met, often by the 
employment of an engineer. They equally en- 
larged, by their novelty and by the lack of 
available precedents in historical architecture 
for their treatment, the demand made upon the 
artistic capacity of their constructors, and this 
cannot be said to have been so fully supplied. 
The analogy of the preceding buildings of half 
as many stories was for the most part followed, 
excepting that for a single story a group of 
stories were substituted as an integral part of 
the composition. This device, however, was so 
evidently arbitrary and factitious that the effect 
of it could not be completely successful. The 
success of it was still further obstructed by the 
practice of nearly all of the designers to aim at 
variety, to tlie prejudice of unity and homoge- 
ncousness, and to use a more ornate style than 
befittcMl a building so strictly utilitarian. In 
this res[)ect the elevator buildings of Chicago, 
in which tlio elevator building made its appear- 
ance some years after it had become rife in New 
York, marked a decided advance. The com- 
merciai buildings were much plainer and more 
commercial of aspect than those of New York. 
They were also muclii taller. The design of get- 
ting tlie utmost out of a given area of very costly 
ground evidently defeats itself, when the alti- 
tude is carried beyond a certain point, and when 
real walls wliich carry themselves are employed, 
by the necessity of increasing the area of the 
supports in proportion to their height. In New 
York the limit was fixed by general consent at 
ten or twelve stories. In Chicago it was found 
commercially practicable to raise this limit to 
eighteen, which is the height of the so-called 
Masonic Temple. The Monadnock, also in 
Cliicago, is of sixteen. The model of this build- 
ing is an Egyptian pylon. Although great and 
successful ])ains have been taken to give it an 
etfo<dive outline, and although the blankness of 
the walls is relieved by a succession of shallow 
oric^ls, it is absolutely devoid of ornament, and 
for fourtc^en stories tlie treatment of the open- 
ings is identical. Architecturally, it is perhaps 
the most successful and impressive of all the 
tall buildings whidi are built with real walls. 

But, as has been said, there has been another 
factor at work in the evolution of the tall build- 
ing scarcely less important than the elevator 
itself, and this is the “ steel frame,” skeleton,” 
or so-called “ Chicago,” construction, although 
it seems to have been introduced independently 
and almost simultaneously in more than one 
city, about 1889, The diminished cost of the 
production of steel, and the consequently in- 
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creased employment of it in interior and sub- 
ordinate construction, naturally led to the use 
of it as the chief structure of the building. 
Cast iron had been extensively used t^venty 
years before as the material of commercial build- 
ings, which architecturally were for the most 
part mere imitation of stonework, although in a 
few instances attempts had been made to give 
the metal a characteristic treatment. But two 
great fires, those of Chicago and Boston, had 
entirely discredited the use of unprotected metal 
for the essential supports of a building, and it 
ceased to be employed except with a protective 
envelope of fire-resisting material. A demand 
for terra cotta arose for this purpose, which 
gave a great impulse to the manufacture, and 
within a few years this has been so extended 
and improved as to be equal to any demand 
made upon it by the architects for decorative as 
well as for purely constructional work. When 
it was seen to be feasible to make the essential 
structure of a building a steel skeleton, to dis- 
pense with structural walls altogether, and thus 
to evade the necessity of thickening them in 
proportion to their height, the limit upon tlie 
practicable altitxide of buildings was removed, 
and edifices began to be ereeded which bore tlie 
same relation to their predecessors, in wliich the 
elevator was the only new fiictor, that these 
had borne to the commercial buildings in which 
stairways had provided the only means of as- 
cent, The modern American tall building is 
thus a steel skeleton, with its floors and parti- 
tions also framed in steel, enclosed for protec- 
tion against fire in baked clay, and with exterior 
walls of stonework, brick, or terra cotta, which 
are mere screens, hung to the structure, and 
which may be built from the top down, as w^ell 
as from the bottom up, or begin at any inter- 
mediate stage, being carried upon the steel 
beams. In tact, it is not uncommon to see a 
tall building in course of erection, bearing a 
belt of its architectural envelope, with the steel 
cage showing above and below. 

A new architectural treatment has been en- 
forced by this vertical extension. It is scarcely 
practicable, and it is evidently not desirable, to 
distinguish and individualize each story, or even 
successive and nearly eqttal grou])s of stories. 
Becoiirse was made to an era])hatic triple divi- 
sion, in which two or three stories at the bottom 
are set ofi* and distinguished as a base, and two 
or three more at the top as a capital, the inter- 
mediate stories, no matter how numerous, being 
virtual or actual repetitions of each other, treated 
with plainness and severity, and together con- 
stituting the shaft of the tower. The analogy 
thus suggested of the classic column has been 
as closely followed as the conditions will allow, 
and may be said to have imposed itself upon 
most designers of tall buildings as a model upon 
which it is permissible to execute variations 
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only in detail. It is allowable to speak of it as 
in some measure a new arebitectural type. 

It is evident, however, that it cannot be re- 
garded as final or satisfactory, or accepted as a 
true architectural type. It is the substitution 
of an arbitrary form for an expression of the 
facts. The actual structure is masked and ob- 
scured by tlic apparent structure. It is left to 
be inferred tiiat the tall building is not an actual 
structure of masonry only because the piers are 
evidently inadequate to the work they appear 
to do, and the shallow reveals of the openings 
disclose that the wail is but a screen, except in 
those cases in which the designer has given it 
the fictitious appear of greater depth, in 
order to carry out the suggestion of other than 
the actual construction. Even if it were desir- 
able, it would not he practicable, to make this 
elaborate imitation of another than the actual 
construction successful to the point of complete 
illusion. 

Nevertheless, the elements of these buildings 
are all necessary, all the results of real require- 
ments. The steel frame so economizes space 
that, after it Jiad once been introduced, scarcely 
any architect would now propose to employ any 
other construction for commercial buildings 
where land is so costly and traffic so great as to 
make it worth while to double the number of 
stories that was practicable before the elevator 
was introduced. The fire-resisting envelope 
which covers this construction is also necessary 
to protect it from fire, and this envelope must, 
in some degree, mask the construction it covers. 
The correlation of structure and function must 
be expressed in the tall building under this con- 
dition. The arbitrary division almost univer- 
sally adopted is irrelevant to the accumulation 
of tiers of similar cells, of which only the low- 
est and the uppermost can be said to be so far 
distinguished in function as to call for or admit 
of a distinguishing treatment. The protective 
envelope must be a clinging drapery, revealing 
the structure behind it, and indicating the anat- 
omy of the structure. A few very interesting 
essays have been made upon these lines, and it 
may be hoped that they will be taken up and 
carried farther by architects who are too serious 
to be satisfied with that conventional solution 
of tlie problem of the tall building which con- 
tents the majority of practitioners. If this is 
done, the American commercial building may 
become as truthful an expression of one phase 
of American life as tlie country house already is, 
ill many instances, of another ; and out of the 
satisfaction of commonplace and general require- 
ments may arise the beginnings of a national 
architecture. — MoxTaoMERy Schuyler. 

TJKIVERSITY. An institution for the ad- 
vancement of the higher learning, undertaking 
all branches of study, as its name implies, or at 
least aiming at such completeness. In Eng- 
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land, especially, a collection of separate colleges, 
as at Oxford and Cambridge, each I’olh'ge hav- 
ing its own orgamzation, and its own buihiiugs, 
though the University of Lomlon is nt)t so 
composed. The great universitit's oi’ the 
nent of Europe have but few important build- 
ings, the students lodging any when' about the 
town, and the lecture rooms, halls for t^xaiuina- 
tioiis, libraries, and tlie like, having no especial 
collegiate treatment (see Collide). Home (»f 
the buildings are ancient palact‘s or tiu* like*, 
modified to meet their new requirements ; thus, 
the. University of Berlin is liouseil in the |)alm*e 
of Prince Henry, built in the eighietmth inaitury. 

XJPHBRS. Fir poles, 4- to 7 iuelu's in ilb 
ameter and 20 to 40 feet long, sf)metim(\s 
roughly hewn, used in England for s(*atfoliiings, 
and occasionally, when split, fin' slight and 
common roofs. 

UPJOHR, RICHARD; arcliiteet ; lx Jail. 
22, 1802, in Bhaftesbmj, England ; d. Aug. 
16, 1878. 

He was apprenticed to a builder and <*a]>iiiet- 
maker in 1829, came to the United Htates, and 
settled in New B(‘dfor<l, ^Massachusetts. Hi^ 
went to Boston in 1888 and assist in the 
construction of the city Uonrt House. In 1881) 
he went to New York to take eluirge of |)ro- 
posed alterations in the old Trinity churcln 
This scheme was abandoiu‘d, and Upjohn de- 
signed and constnicted the prt\sent 'frinity 
church, which was finished in 184(>, He built 
also S. Thomas’s church, Trinity Muilding, the 
Corn Exchange Bank, and other bniltfings in 
New York, several churcdies in Brooklyn, and 
other buildings. He was ]>resi«lent of the 
American lutifltute of Arcklteets from 187)7 
to 1876. 

Appleton, Cifclopccdla of Ainprirmi Bimjraplnj* 

UPPER CROFT. The triforium gallery or 
other upper gallery of a chunffi, a term, per- 
haps, obsolete. 

UPSTART. A stone set otlierwisa tliaii on 
the (piany bed ; local or obsoh'te, 

URINAL. A toilet room convenience or 
plumbing fixture intended for meifs use, ami 
consisting of a trapped bowl, trough, or gutter, 
connected with a waste or dmiu pip(‘, ami ar- 
ranged with a tluahing devi(*e similar to that 
for water-closets. By extension, tlM5 afiartiiicnt 
in which this fixture m placet! or fittiHl up. 
(See Plumbing.) — W. P. G. 

URN. A receptacle for the ashes of the 
dead; usually a large vase with a rouTuled 
body and a foot. When of this special Bha|xi, 
it is employed as a symbolic decoration or 
finial in modem work, especially in mortuary 
monuments. 

; V 

Va#Aj 'P3EOEt|NO DKL* (See Bttonaeoowi, 

Pierino.) 
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VALDBLVIRA, PEDRO DB ; architect 
and sculptor. 

A contemporary and rival of Berruguete (see 
Berniguete). He studied Michelangelo’s works 
in Italy. In the town of Ubeda, Spain, he 
built the castle of Francisco de los Cobos, 
secretary of Charles V., and the church of S. 
Salvador. 

Stirliiig-Maxwell, Annals of the Artists of 
(Spain; Bermudez, Diccionario. 

VALENCE, PIERRE DE; architect, engi- 
neer, and sculptor. 

The chief member of a large family of French 
architects. In 1500 he was employed on the 
church of S. Gatien at Tours (Indre-et-Loire). 
January 11, 1503, Valence was called by the 
Gardinal Georges I. d’Amboise to inspect the 
works at the chateau of Gaillon, near Eouen, 
and in 1506 undertook the constmction of the 
water works and fountains of that chateau. 
In 1507 he directed the construction of the 
fountain of Beaune in Tours. January 22, 
1511, he made a contract for the fountains at 
Blois. His sons, Germain and Michel, suc- 
ceeded him. 

Deville, GhMeau de Gaillon; Grandinaison, 
Tours ArcMologiqiie ; Bauclial, Dietiomiaire. 

VALFBNIERB. (See Koyer de la Valfe- 
nike.) 

VALLiSB, SIMON DE LA ; architect. 

He was called to Sweden by Queen Christina. 
At Stockholm he built the palace of the no- 
bility (begun 1648), the church of S. Marie, 
S. Catherine, etc. 

Dussieux, Les Artistes franqais d V Stranger; 
Bauchal, Dictionnaire. 

VALLEV. The internal angle formed by 
the meeting of two roof slopes, the external 
angle formed by such a meeting being called 
a Hip or Eidge. The rafter under the valley 
is called the valley rafter, and the board fixed 
in the angle to receive the fiashing or gutter is 
called the valley board. 

VALUATION. Estimate; appraisement. 
As applied to the cost of a structure erected or 
to be erected, the valuation is approximated 
either by comparing it, according to its relative 
cubi(‘al area, with the known cost of another 
similar building, or, more at*curately, by esti- 
mating it in detail, according to the quantity, 
character, and cost of material and labour in- 
volved in its erection. 

VALVE. A. In a double door, French win- 
dow, or the like, one of the two folds, or leaves, 

7i, A device for regulating the flow of water 
gas or other fluid (see Plumbing ; House Drain- 
age). 

VALVE HOUSE. A building to cover the 
valves and valve chamber of the mains from a 
reservoir. 

VANBRiraH, SIR JOHN ; dramatist and 
architect; b. 1666; d. March 26, 1726. 
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Vanbrugh devoted the early part of his life 
to literature and distinguished himself as a 
dramatist. In 1702 he succeeded Talman 
(see Talman) as comptroller of the royal works. 
His first completed building was a theatre 
(1703-1705) in London, after'ward destroyed. 
In 1701 he began for the Earl of Carlisle 
the palace called Castle Howard in Yorkshire, 
England. As a reward for the distinguished 
services of John Churchill, Duke of Marl- 
borough, the royal manor of Woodstock (Eng- 
land) was granted to him and to Ms heirs by 
act of Parliament of March 14, 1705, with 
half a million pounds to build the great palace 
called Blenheim, which is V anbrugh’s most im- 
portant and characteristic work. 

In 1716 be succeeded Sir Chris- 
topher Wren as surveyor of 
Greenwich Hospital (London). 

Among the residences built by 
Vanbrugh are Eastbury in Dor- 
setshire (171 6-1 7 1 8), Seaton 
Delaval (1720), portions of 
Audley End (1721), Grims- 
thorpe (1722-1724), etc. 

Bloomfield, liemaissance in 
England; Mavor, A New De-- 
scription of Blenheim; Neale, 

Seats of Noblemen and Gentle- 
men; Campbell, Vitruvius Bri- 
tannieiis. 

VAN CAMPEN. (See Cam- 
pen.) 

VAN DER NULL. (See 
Null, Ed\vard van der.) 

VANE. A contrivance by 
which a banneiiike plate, as of 
thin metal, is moved by the wind 
around a pivot, so that a point 
on the opposite side of the pivot 
points always toward the quar- 
ter whence the wind comes. 

Called also Weathercock. 

Banner Vane. A vane in 
the form of a banner or flag. 

VANISHING POINT.^ In 
Perspective, a point toward 
which any series of pandlel lines seems to 
converge. 

VAN RIEL. (Sec Kiel.) 

■ VANUCCI,' , PIETRO (PBRUGINO) ; 
painter; b. 1446; d. 1524. 

For Sixtus IV. (Pope 1471-1484) he painted 
a series of frescoes in the Sistine Cha])el, some 
of which were dest.roy(‘(l to make room fof 
Michelangelo’s Lctst JnScfinent. In 1499 and 
1500 Perugino painted the decorations of the 
Sala del Cambio (Exchange) of IVwugia, Italy, 
one of the most perfect exam})les of the deco- 
rative work of the fifteenth century. (See 
Santi, R.) 

Mtintz, Benaissance ; Crowe and Cavalcaselle, 
History of Painting in Italy ; ^5tsari, Milaiiesi ed. 
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Vasari, Blaslifield-Hopkiiis ed, ; Morelli, Italian 
. Vainters, . ■ ■ 

VANVXTEIiIiI '(VAN WITBIi), ISUlGIy 
paiiiter and architect ; b. 1700 ; d. 1773. 

Vanvitelli was, the son of one Kaspar van . 
Witel, a Dutch painter, and spent his entire 
life in Italy. He was a pupil of Philippo Ju« 
vara (see Jiivara). At the age of twenty-six 
he was made supervising architect of S. Peter^s 
in Eome. He conducted the works at the har- 
bour of Ancona and built the canipaiiile of the 
church of La Casa Santa at Loretto. He | 
built the convent of S. Agostino at Rome, and I 
designed a chapel for the church of the Jesuits 
at Lisbon. About 1749 he remodelled Michel- 
angelo’s church of S. Maria degli Angeli (the 
great hall of the Baths of Diocletian in Rome). 
Tanvitelli’s chief monument is the immense 
Palazzo di Caserta in Naples. This building 
is described in a monograph by Vanvitelli, 
Dichiamzicme del reale Palazzo di Caserta 
(1 vol. folio, Naples, 1756). 

Gurlitt, GeschicMe des Baroekstiles in Italien ; 
Ebe, Spdt-lle,naissance ; Blilizia, Memorie, 

VAN WITBL. (See Vanvitelli.) 

VAPOR-TIGHT GLOBE. (See Electrical 
Appliances.) 

VARDV, JOHN ; architect. 

A pupil of W. Kent (see Kent). He suc- 
ceeded H. Joynes as clerk of the works at 
Kensington Palace, London, between 1748 and 
1754, February 13, 1746, he was appointed 
clerk of the works at Chelsea Hospital. 

Arch. Pub. Soc. Dictionary. 

VARBLLA. A pagoda; apparently the 
Italian term in the sixteenth century, used in 
English by Purchas. ! 

Hart, Picturesque Burma. \ 

VARNISH. A solution of amber, copal, ^ 
rosin, mastic, shellac, or other resinous substance ; 
mixed with a solvent, generally of linseed oil, j 
turpentine, or alcohol, so as to form a transpar- | 
ent fluid capable of hardening and of a certain I 
resistance to the influence of air and moisture. 
Some kind of varnish is used by painters to 
form a permanent decorative and protective 
glazing coat over the work. 

VASALETO. (See Vassallectus.) 

VASARI, GIORGIO ; painter and archi- 
tect; b. 1511; d. July 27, 1574, 

Giorgio Vasari was born at Arezzo (Italy), a 
kinsman of Luca Signorelli (see Signorelli). 
His first teacher in painting appears to have 
>been Guillaume de Marcillat (see Guillaume 
de Marcillat). His literary training was super- 
intended by the Aretine poet Giovanni Pollastra. 
About 1523 he went to Florence, and entered 
the service of Ottaviano de’ Medici and the 
Duke Alessandro de’ Medici. He went to 
Rome afterwards with the Cardinal Ippolito de’ 
Medici. From 1555 to the end of his life he 
was court painter to Oosimo I, de’ Mediob duke 
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of Florence. The most important of his tmclor- 
takings arc the fr(‘s<*ocs of the Vanoolloiia in 
Rome and those of thc^ !’’alazzt> \ (M‘ehio in 
Florence. As architect he pn^parcd in loth; 
the decorations of the triumphal entry of the 
Emperor Charles V. into Fhsrcnce. lb‘ mad(‘ 
the original plans of Mgna di Papa CPnlio 
(Julius IIL, Pope 1550-1555) in Itome (set* 
Barozzio, (L). lie remodelled the Palazzo Vec- 
chio and built the Palazzo degli Pillzi in Irior- 
ence. At Pistoia lie built the cufiola of the 
church of the Madtmna dell’ Cmilth (sc«* Vi« 
ton!), and at Pisa t he Palazzo del Cavalieri da. 
S. Stefano. He built the Badia and the 
‘‘ Loggie Vasari ” at Arezzo. 

Vasari’s most im])ortant work is his serit-s 
of biographies of artists ; Ac l5Ve r/e’ ecee/- 
lenti Arckitefti, Pitfori e Srultim. The first, 
edition appeared in 1550. Tin* sccoml, in 1 
was more comphde. The stantlanl editiim of 
Vasari is that of Gaetaiio Milain^se, which was 
published in Florence between !S78 and 1S85. 
A new com})reheusiv<* Italian edition is now in 
progress under the supervisitm of A. Vtaituri. 
The Vite were translatt'd into Mlnglisli by .Mrs. 
Foster in 18SS. A sehvtion of sevtndy nf tin* 
Lines from Mrs. Fostirs translation, with in- 
troduction, annotation, and bibliographv l»v H. 
H. and E. W. Blashiield and A. A. Hi»pkins 
was published in New York in ISlNb 

Vasari, Blashtield-Ibvpkins od. ; Vasari, Mi- 
lanesi ed. ; Uedtenbneher Arrhit^^ktur dvr Ihilinh 
isehen Pmuissamr ; Muniz, Pvuaimtuw ; II. 
Mosler, Bansorino u. s. v\ ; Huggieri, Biudiv d'Ar- 
chitettura civile. 

VASE. A hollow vessel of dei^onitive cliar- 
acter and various form, with or wit lion t ears or 
handles ; hence the resemblanee of such a ves- 
sel, in solid material, as marble, much used in 
the art of the Renaissance to ilccorate balus- 
trades, pedestals, gate posts, ami inomiments 
of all sorts, 

VASIBTAS. (A cewruption of the German 
words Was ist das ; a common term in French 
for that wdiieh the Germans rail rather Guek- 
fenster or Schiebefenster.) A small opening in, 
or by the side of, a door of entraiiee ; usually 
fitted with a wicket to shut and a fixitd grating 
or the like througli wdifch tt> lo«>k or t<» sponk. 
Its purpose is to aHcertain, before the door is 
opened, the cliaracter of the I'Miwm asking for 
admission, 

VASSAIAiECTOS (VASALOTO) ; archi- 
tect, sculptor, and moHaieist. 

The name Vassallectus, variously spelled, 
appears in inscriptions on several monuments 
of the thirteenth century in the vieiiiifcy of 
Rom The most important of thwe, the 
cloister of S. Giovanni in Laterano, wliidi was 
probably built about 1230, teirs this iimcrijr- 
tion, dfeeovered by Ooiuit Vespigimni in 1887 
op. dk, p. 128): Nobius bt iKn> 
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VASSALLBTO 


.VAUDOYEB 


TIJS HAC VaSSALLETTUS IN ARTE, CUM . PATRE 
CCEPIT OPUS QUOD SOLUS PERFECIT IPSE, The 
inscription indicates that the sculptor belonged 
to a family of mamiomrii (marble workers). A 
throne with lions, which was made about 1263 for 
the Abbot Lando, and is now in the museum of 
the cathedral of Anagni, Italy, is signed Vasaleto 
de Roma me fecit. The name' appears also on 
an mdicida for holy oil in the church of S. 
Francesco at Viterbo. It is supposed by Froth- 
inghani (op. cit.) that the hue monument of the 
Pope Adrian V. in this church was made by the 
same person. Less important works are a lion 
before the church of SS. Apostoli (Borne), and 
a candelabrum in the churcli of S. Paolo fuori 
le Hura (Borne). There is also an inscription 
which belonged to a monument which stood in 
the old basilica of S. Peter’s (Borne). These 
works may be by one person . or several. De 
Bossi supposes that there were four. A screen 
in the cathedral of Segni, dated 1185, and a 
canopy in the church of SS. Cosmo e Damian o 
(Rome) appear to be by an earlier member of 
the family, . 

Frothingham, Bamayi Artists of ike. Middle 
Ages: G. Ih de Rossi, Delia altre famiglie di mar- 
morarii Jiomam, etc.; Lanciani, Pagan and Chris- 
tian l^oma ; Perkins, Italian Sculptors ; Rohault 
■de Fleury, Ac Z/ciraa. * 



Vase, Marble ; at ChAteau op Fontainebleau, 
France. 

VASSAI.LBTO. (See VassaUectus.) 
•VAST, (SeeWast.) : 
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VAUDOYER, ARTOINB LAURENT 
THOMAS ; architect ; h. Dee. 20, 1756 (at 
Paris); d. May 27, 1846. 



Vase, Marble; Ancient Roman Work in the 
'Museum op the Vatican, Rome. 

He studied with A. F. Peyre (see Peyre, A. 
F.) and at the fJcole royale d^ ArcMtecture^ and 
won the frTmid Prix de Rome in architecture 
in 1783. In 1793 he established with David 
Leroy an atelier of architecture at the Louvre. 
August 25, 1795, wdien the Institute was 
created, Vaudoyer became voluntary secretary 
of the Commission Architedm's. In 1800 
he was appointed architect of the College de 
Prance and , the Sorboiine (Paris), and made ex- 
tensive iuiditions to those monuments. In 1 804 
he had charge of the installation of the Institute 
at the Palais des Quatrc Nations (see Levanu). 
He was associated with Destournelies (see Des- 
toumelles) aiid L. P. Baltard(Boe Baltard, L, P,) 
in publishing Grands Prix Architecture^ 
UUAmi (Paris, 1818-1834, 2 vols. folio). 

Ba|ich’al, Dictionnaire. 

5'!^trDOYER, IdfeON; architect; b. June 
(at Paris); d. Feb. 9, 1872. 

A son of A. L. T. Vaudoyer (see Vaudoyer, 
A. L. T.). He studied architecture with^ his 
father and Lebas (see Lebas) and at the Pcole 
des Beaux Arts (Paris). In 1826 he won the 
Premier Grand Prix de Ro7ne. While in Borne 
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modenr chtirdies ami ia snine rivi< 
public and private buildings vaulting 
sort is produced in plastm* with a 
lathing or the like. 


VAULT 


he made the monument to Poussin at the ehureli 
of S. Loreiizo-m-Ludiia. .In 1853 he .was ap- 
pointed ins2>(^<.'teffr ijSuSml des Mrfices diocA 
mm,*?, and ill 1855 architect of the cathedral of 
Marseilles, whi(*h had been begun in 1852. He 
won a medal of the finst class at the Salon of 
1855. , . 

Lance, DMiormaire, ■ 

VAULT. , A. ' All arch or a combination of 
arches used to cover a space. It is primarily a 


ceiling, but may be also a roof ; or it may carry 
a roof, or a floor, or stairs. 

B, A room or enclosed space of any kind 
which is covered by a vault ; in this sense, 


Vaults may be classified thus : ~ 

As to form, Bimple uud (Vuupnund or Inter 
secting; 

As to construction, Solid and UiblK*d. 


Fig. 2. 

popular and applying to cellars and underground 
places of safety. 

C. By extension, any strong place or place 
of safety, as a Safe Deposit Vault. 


SoUd VhttUing — Simph, 
cient form of vault is that know 
tunnel, wagon, or cradle vault. , 


The most an** 
m m the ba.ii'el, 
Its cross aecjtioii 


Fig, 3. 

D. The semblance in some light material of 
a true vault. In this sense, the beautiful ceil- 
ings of rooms in certain civic buildings of Bel- 
gium are notable ; they are wholly decorative, 
without attempt to deceive the spectator, as the 
boarding is distinctly marked and the construc- 
tion is obviously inadequate to a masonry vault. 
The famous Octagon of the cathedral of Ely is,' 
on the contrary, a wooden imitation apparently 
intended to be taken for stone vaulting. In 


Fig, 6 (Plan), 

may be semieimilar (Fig. 1), semiellipMcaL 
segmental, or pointed (Fig. 2). Tlie wmit-ir- 
cular form is known also as the evlimlrical. 
hen it is of stone or brick tlm leiuling, or 








■ Fia. 27. ■ ■ 

BX. In the above eases tlu‘ vault was luerely ^ 
meehanieal device for etmuinm: spacavs with nia- 
teriaia of aiiuill size instead of slai)s tif stone, 
It was used in places wiiere It (‘ould not In* seen, 


Fio. 27 A. Fkl 

and therefore had no anduteetnral (dniractor. 
The Bomans seem to have been the first to 
100 B.0*j ,• adopt it as a Tisible stmeture^ ‘worthy of onia’« 

There is mentation, and of rcci>'«:uiti(>n for its loslhetie 
chamber value. 
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courshig, joints are usually parallel to the axis, 
and the cross joints in planes perpendiculai to 


VAULT 

of a tomb, at (lizoli, .lilting about sUHl u..-. 
(Fig S). It is of stone, ui lour rings, llial is to 
my, four concentric iurlnss. Tli.' angmlar si ruc- 
tiire beneath it, which is the eeilmg ol the 


xia"-:. 


Fks. at (Plan), 

tomb, the vault being the nmC may be termed 
a vault with plane ,surt:iees. The Cloii.-a Aiax- 
ima at Rome is a well-known example, of stone, 
in three rings, probuhly of the fourth eeiitttry 


Fia. 20 (Plan and Vimw). 

it. The oldest woll-authentiRated example of a 
barrel vault is one at Nimroud (see Mesopota- 


Fio. 21 (Plan and Skction). 


mia, Architecture of), of pointed section, cover- 
ing a drain, and carrying a load of earth. In 









Fig. 41. 

B. CoBoidal, the sinalk^r base 
the larger senncdliptii'al (Fig. 10) ; 


Fig. 39 (Flak). 

oblique to the axis. The cross seetiou is semi* 
circular or semielliptical. The joints are 
warped surfiices, usually, and run spirally. 

An annular vault (Fig. 7) is a barrel vault 
with a curved axi>s. Its intrados is a portion of 
the surface of a cylindrical ring. An annular 
vault may also be used with its axis in a verti- 
cal plane (Fig. 8). 

A spiral vault may be described as an annular 
vault with a spiral axis. It is used for support- 


C. In the fom shown in Fig* 11, the bases 
are as in Fig* 10, and the elements of the sur- 
fac®' the springing are straight lines parallel 
,tp'ths wl% but the riddle eurvech the expan- 
sion being in a vertical direction <udy. The 
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A barrel vault usually covers a rectangular 
space, but sometimes a tibuigular, or trape- 
zoidal. Its axis and ridge'. ai‘(i c.oinmonly liori- 
zontal, l)ut soinetiiues iiicliiu'd, as whim it covers 
or carries a stair. Figure shows the use of 
half barrel vaults, over aisles, or triforia,^of 
churches, carrying solid stone roofs, and serving 


Fig. 3K (Plan). 

also as continuous flying buttressi's resisting the 
outward thrust of the nave vaults. They art', 
common in southeastern France, in the eleventh 
and twelfth centuries. 

Figure 5 shows a rampant vault. 

Figure 6 is a soffit plan of what is known as 
a skew arch, often used for bridges but rare in 
architectural work. Its ends are in planes 
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VanltH. These are larger a f one 
end than at the other, and usually liaM' inclincMl 
ridges. The common forms are : — 


Ckmical (Pig. 9), list'd in pendentives tor 
reducing a square to an octagmi. I’rnstra. of 
cones also cover trapezoidal spaces. 
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surface, not being generated by tbe moYement 
of any line, cannot be matiiematically defined ; 



but siicb vaults may be termed convex-conoidal. 
They rarely occur except as parts of a compound 
vault. 



Solid Vaulting — Goni 2 :>oimd. Compound 
vaults are formed by the intersection of two or 



more simple ones, and are generally known as 
Groined Vaults, the groin being the salient 
angle made by two intersecting surfaces ; or as 
Cloistered Vaults. There are numerous varie- 
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ties, which may properly be classified as 

follows: — - 

A, Quadripartite, formed by the intersection 
of two barrel vaults, or by expanding vaults 
instead. 

I. For covering a square comqjartment, 

{a) The common groined vault, formed by 
the intersection, at right angles, of two equal 
barrel vaults, of any cross section. The angle 



Fig. 45 (Flan), . 

of the groin is 90° at the springing, widens as it 
goes up, and disappears in a straight line at the 
ridges. The horizontal projection of tlie groin 
edge is straight, and the edge itself lies in a 
vertical plane, and is elliptical. Figure 12 is 
an external view, and Fig. 13 is a quarter 
plan. The compartments to be covered are 
shown in Fig. 13 as separated by cross bands, 
which in Eornanesque work are often deepened 



, AND Section). 


so as to become distinct arches, as in Fig. 
14. 

(5) Domical vaults. In tliese the centre or 
apex is raised above the level of the crown of 
950 
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the cross arch, so that the ridges rise toward it. 
They are formed, over square spaces, hy the 
intersection of four eq\ial expanding vaults, coni- 
cal or conoidal. The groin edge is straight on 



the plan. Its curve is elliptical if the compos- 
ing vaults are conical ; otlierwise it is indefin- 
able (Figs. 15, 16, 17). 

(c) The so-called cloistered arch, or square 
dome (Fig. 18), is composed of four parts of 



equal barrel vaults, but is just the reverse of 
the groined, the internal angles being reentrant. 

(d) A square space at the corner of a cloister 
is often covered by two intersecting barrel 



vaults, the inner quarter being groined and the 
outer cloistered (Fig. 19). 

(e) Figure 20 shows a method of covering a 
square space by a combination of groined and 
cloistered vaulting, occurring in a mosque at 
Ephesus. 

(/) A. square room may be covered by /our 
961 ' '■ 


'quadripartite vaults, ea(‘li springing at (>iio of 
its corners from a pillar, as in Fig. 

21. In a similar manner, a s<|uare space may 
be covered by nine vaults on four pillars. 

IL For coverhifj (Oi rvctitnauUtr 

imnparhn.enL 

[a) Welsh, or underpiteh vaults, the <n)mpn- 
nentsof which are usually (‘ylimlrical, ofuia'qual 
widths, the transvtu'se vault i)cing narnuvcr tlian 




Fit}. 50 (Plan an.d Hkctiun). 


the main vault, hut both springing fronn the 
same level, so that the intcrs(‘cti(m is not com- 
plete (Figs. 22, 2d, 21). The hnri/ontal pro- 
jection of the gnau line is a hyperbola. Welsh 
vaults are unknown in lionian work, !mt are 
common in R.omanes<pu‘ and tlu' later n{‘ 0 (*lass}h% 
(6) Stilted va\ilts, in wliieh the eomptmeuts 
are cylindrical, the transvtu’se narrowta* than the 
main and springing from a higlu'r level, so that 
the lidges are on the same level. The gnun 



line is of double eiirvature. The Ritiiuins uwd 
this form on a grand scaUi, and it, is tjnite emn- 
mon in French HoinaneBnuo (Figs. 2“), -Jti). 

(c) In segmental vaulting (h’ig. 27), the 
components may he o(iual or nnoi[U!d. 

(d) Figure 28. A segmental main vault, 
intersected by a 8emi(nmdar transver.s(‘ vault. 

(e) Figure 29. A rampant h;irrel vault inter- 
sected by an inclined lairrel vault, 'flu- radius 
of the upper part of the rampant is the siUm' as 
that of the inclined vault, so that the u|ip(^r jairfc 
of the compound is an ordinary groined vault 
The example is from S. Fidele, Como, Italy. 
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Fm, (Plan). 

spaces aiul fornuid by the iuterneetion of three 
barrel or three exjmiHling viiults 34). 

They occur in Koinauesijtie buildings, alter- 


Fig. 60 (Plan). 

Ill, Oblique Vaults. 

(a) Figure 30. With straight axes and com- 
posed of equal barrel vaults, or of unequal, one 
being semicircular and the other semielliptical. 


Fio» m (Plan). 

hately ivith quadripartite vaults, over the m$lm 
oi apses, m m Fig* 35* 

Y. iPolygonal Vaults. These are mostly 


(h) An annular vault intersected by a conical 
vault, the centre of the annulus being the apex 
of the cone (Fig. 31). 
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octagonal on the plan, and are of the nature 
of the cupola. 

VI. Fancy Tracery Vaulting, ■ This is a 
variety of solid vaulting, although it was devel- 
oped from the ribbed vaulting of the Gothic 
style, to the later period of which, in England, 
nearly all of the examples belong. There are 
two kinds. 

(a) Pyramidoidal, the surface being that of 
a half of a pyramid with concave sides. A 








square space may be partly covered by two 
halves of the pyramidoid inverted and set 
opposite to each other. The bases are octag- 
onal. The halves may meet at points, Fig. 
36, leaving a star-shaperl ridge space uncovered ; 
or by sides, Fig. 37, leaving a square. If the 
non-cardinal sides of the pyramidoid be con- 
tinued on to the centre, as in the right-hand 
end of Fig, 37, the square will be covered. The 
surfaces are carved into panels with mullions 
and tracery, but these are meioly ornamental. 

(5) Colloidal, made of halves, or less, of con- 
cave-sided cones. 




Fia. (>() (Flax). 


Fig. 07 (Plan). 






great examples of hiii tracery vaulting are 
in Heiiry the Seventh’s Chapel, Westminster 
Abbey; King’s College, Cambridge ; and St. 
George’s Chapel, Windsor. 




Fig. 08 (Flan). 


Rib Vaulting. In rib vaulting the surfaces, 
called panels, are sustained by a skeleton struc- 
ture of ribs, whicli are usually of stone, while 



Fig. 69. 


the panels may be of a lighter kind of stone, 
such as tufa or pumice, or even of brick. The 
pieces that form the panels may run straight 


1 . For covering a square space. The half 
conoids have their bases tangent to each other 
ou the ridge levels, and leave a large part of 
the space uncovered. They must, therefore, he 
.supplemented hy a fiat, or slightly domical, 
ceiling connecting them (Fig. 38), 

2. For covering an oblong space (Fig. 39). 
The conoids intersect at the sides. In this 
kind of vaulting pendents often occur: partly 
occupying the central space, as in the right- 
haml side of Fig. 38 and in Fig, 40 ; or placed 
at the sides, as in Fig. 41. They are supported 
by arches wliich are usually concealed. The 
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from rib to rib, in whicli case the surfaces are 
cylindrical, conical, or conoidal ; or they may 
be arched from rib to rib, the surfaces then 
being spheroidal or convex-coiioidaL The ribs 
958 
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are of circular or elli|)ti(^al curvature, forming 
semicircular, semielliptical, pointed, three-cen- 
tred, or four-centred arelies. They lie, as a 
rale, in vertical planes. 



The first step in the development of the rib 
system of vaulting is often said to be tlie in- 
crease of the deptii of the cross l)and in barrel 
vaults, making it an independent arch, with 
the vaulting above it. But such a rib, if it is 
properly so called, does not sustain the vault, 
which would stand just as well without it. It 
is true that there are several Koman vaults 
which are apparently thin and rest by the ends 
of their pieces on cross ribs ; but there are no 
such in the Komanesque period. The begin- 



ning of the rib system will doubtless be found 
in the substitution of a square-cornered arch 
for the groin stones of a solid compound vault, 
as in Fig. 42, from S. Ambrogio, Milan, This 
9I>9 ' • 
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is a great advance in east*, of construction. Tim 
shaping of groin stones is quite a ]>rohlcm in 
stereotoniy, no two pieces being alike, but tln^ 
rib at the groin is pmfetlly simple.* By dt‘ 
grees it becomes hirgiT and the vault, itsf^if 
tluimer, until finally tin'. latt<‘r (hqa'iids npori 
the farmer for support, juul the t'i'sult is true 
rib vaulting. The next step was the (-oiivor 
sion of the heavy (‘ross iurh of tin* lunnan 
esque vault into the light trausv<'rs(‘ rib of liu*. 
Gothic. The [>roccss\vas slow on the< 'ontineut 
of Europe, as in France from I lot) to I ISO, 
but apparently immediate in Kngland (as at 
Oanterhury, 1 175), and then' all ribs art' of tin' 
same sisse and section. Tlu'u follows tlu' wall 
rib, wdneh shows a little more than half oi' the 
full section, and is built into tht' wall, or forms 
the head of a great w'indmv. It is rt'ally tht' 
transverse rib of tlie side vault. 'Pht' nt'xt, 
existing only in coiuplicati'tl vaults, is tlu' inter 
mediate rib, which litss ohlitjncly In'twin*!! tht' 
groin rib and tlie transverse', w tlu' groin and 
wall With it comes the ridgt' rib, whieh at 
first conneets the a]>ex of the intt'rnu'diatt' with 
the apex of the groin rilj, l>oing tlu'ii a strue 
tunil neeessity, as withoid it the two halves of 
thevintermediate rib, not lu'ing in tht'sanu' plane, 
would fall toward the tH'utre, unh*ss tin' pam'l 
ling were inserted when tlit'y wt'n* laid. It is 
afterward eontinm'd to the trnnsvt'rst* rib ami 
the ■wall Liernes, or ert>ss ribs, run Irian tua' 
rib to another, dividing tlie panels. They are 
eominonly of no praeti(*a! use ; but in some 
cases they are continuations of gmin ribs, ami 
are then necessary to tlic (‘ompletion of the 
strueturo. They oeetir in lat(' and fioihl work. 
In France the term “iierne” wasapplit'd to the 
ridge rib. Figure 44 is a plan of a fully dt'vel ■ 
oi)ed rib vault. The following table givt's the- 
tiames and ]K>sitionK of the ribs. ( Hidge.s witlr 
out ribs are indicated by stngh? lines.) 


Position 

Ksawaa ■■ 

■ KA.MKfi 

FttKNrm j 

NAMt'W j 

M AKHh 

■1 

Diagonal ... 

■ 

Groin Hit) 
Diagonal 
•' :liib . 

Ggive , . ^ 

G. 

Across the main ' 
■: axis .... 

Transverse 
Eib . , 

Arc doub- * 
lean , . 

1\ 

Between the groin 
■ and transverse, 
or between the 
groin and w'all 
ribs ■ . . . 

Internn?" 
diate Eib 

Tiorceron 

L 

Against the walls, 
parallel to the 
main axis' v 

Wall lib , ' 

FormiTOt' J 

•■'V' w, , 

At the ridges , . 
From one rib to 
another, not at 
the ridges . . 

Bidge Bib, 
Gross liib, 

■ orLierne' 


L. 


I Bm Tot, eels, 

■' ■■ mo 


- ■YMJhT 

At tlio. points wlu'.ro the ribs meet there are 
iismilly keystones, <^all(ul bosses, tniiamented by 
earvin,!^. They r(H*ei.ve the ends of the ribs and 
tiuisa.V()id the mitring of the mouldings. Ribs 



are decorated by monldiiigs such as chamfers, 
coves, and bo wtells. 

The methods of jointing panels are shown in 
Fig. 45. 

In early examples only groin and transverse 
ribs are used, and each starts \yith its full sec- 
tion, but later on they are bunched together, 
each starting with only its soffit roll visible, as 
in Fig, 46. As they rise the section develops 
until the ribs separate. The structure up to 
this point is known as the springer. It is a 
solid mass, often with horkoiital joints, a great 
corbel really, bonded into the wall, and form- 
ing no part of the vault proper. 



Analysis of Rih Vaultmg, A. Simple. 
Fig. 47. From Castle Campbell, Scotland. 
Fig. 48. The panel vaulting of the “After 
Gothic ” in France, 

B. Compound. It will be best to classify 
these according to the number of ceils. 
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1. Tripartite. These cover a triangular 
space, which usually occurs in an apsidal aisle, 
as in Fig. 35. The ribs meeting at the centre 
are halves of groin ribs, the others are either 
transverse or ■wall ribs. 

2. Quadripartite. 



(a) With groin ribs only (Fig. 49). 

(5) With groin ribs and transverse arcdies 
(Fig. 50). From Gerland, France ; one of the 
earliest examples. Both ribs and arches are 
semicircular, and the vaulting is therefore domi- 
cal. 

(c) Groin and wall ribs only (Fig. 51). 

(d) Groin, transverse, and Avail ribs, with 
levml ridges (Fig. 52). The same Avitli curved 
ridges, the vault domical, and panels spheroidal 
(Fig. 53). 

(e) Welsh vaults (Fig. 54). The groin ribs 
cross each other before reaching the main 
ridge, and are continued as liernesj or they 



may stop at the crossing and be connected with 
the centre by a single liorne (Fig. 55). 

(/) Groin, transverse, intermediate, and 
ridge ribs (Fig. 44). 

(g) Side vaults oblique (Fig. 56), <.*hoir of 
Lincoln cathedral. The half groin ribs on 
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Fig. 80 (Plan) 
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each side are met at the centre, not by their walls, as in towers (Fig. 64). There are eight 
other halves, hut by an intermediate rib. oblique cells. The construction is on the prim 

3. Qiiinqiiepartite,. — — - ' ' - - - - — i 

(a) For covering a pentagonal space. Two 7 a\ — | 

forms are shown in Fig. 57, and also one cover- 
ing a semicircle, and one a trapezoid. 



Fig, 84 (PnAN). 

(6) Covering a rectangle (Fig. 58). It is 
composed of three quarters of a quadripartite 
vault and one quarter of a sexpartite. 

4. Sexpartite. Figure 59 shows plans of 
vaults with six cells, and Figs. 60, 61, show the 
form known as sexpartite, or hexapartite, found 
in late Romanesque and early Gothic work. 
The side vaults are double and oblique, sepa- 
rated by an intermediate transverse rib. Fig- 
ure 62 gives a form known as bisected. It is a 
quadripartite vault with the transverse com- 
ponents cut in two by intermediate transverse 
ribs carrying spandrel walls. It looks as 
though it were the predecessor of the sexpar- 
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may be'cwered by Diagoiml ribs <.„ii(t,.,i (Figs. 83 tr 

^i.a. 

whose internal angles are reentrant ^ ^p’ = ' •*' '"' '•'•'■•‘-'"'■••'I). 

•‘■■“''f'l''*'- I'd' vaults (i%s. «H, ;e>) 


Fm. 89 (Plan). 

(<^) Figure 1 0 has the same ribs as (c) but 
they are groin ribs, and there are sixtSn Jlls 
(e) Figure 71, Welsh vaulting. ^ 

centre wT® 73, groin ribs not meeting at the 

vene nr^™ir eemkmulur tranfl- 

g.'. s »t Sir™ '"*■ “■*•- 

7. Deeapartite (Fig. TrA | 

8. Dodecapartite (Fi-r 76) mi,„ . , 

hrmoh^r' or diverted and 


Fuf. 91 {Flax). 

■■»,;, ;,:;i 

rr ' ^ *F\h‘ Lib's Pj.VHCtM K 

aunitbniis,.; u;:;:i 

form of Tunnel ^’ault g V “ 

Ooisterea Vault. Kma- /ns ( ttnu...,, 

<l«artoHt’liIS.al sinfaJIs ' 

vertical diagonn planes ' the 


' /t i\ \ 

Pm- no (Plan). 

(n) Star vaulting (Figs. 77 78 70) 
formi EiSmd’lpJ. *o this 

all are 

JonfftL and all properly groin rfbf i 'u 
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* ' jf , 

ing.) ^ ^ Vaulting under Vault 

2 X ?■ «owiilbe.; 

pound vault in which tuiinertt”^n 
forming arrism which ■„ “ mterseef, 

Roman ImpeSl nr 1- 'fl‘o 

only tS SI ‘f to 

section (barrel vaults) aml^iTri 

When the tuanol TOilts are of 
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different heights, so that the groins do not meet 
at the crown of the vault, the structure is 
called a Welsh vault. It is not strictly accu- 
rate to class ribbed vaults as groined vaults. 

Lieriie Vault. A ribbed vault in which 
there are iiiaiiy secondary ribs. (See Lierne.) 

Octopartite Vault. (See Vault.) 

Rib Vault ; Ribbed Vault. One built with 
ribs as the principal structure. (See 
Ribbed Vaulting; also Rib, Gothic Ar- 
chitecture, and the general article Vault.) 

Sexpartite Vault. (See Vault.) 

Six Part Vault. Same as Sexpartite 
Vault., 

Tunnel Vault. A vault having every- 
where a uniform section ; either nearly 
semicircular, as in cradle, or barrel vault, 
or pointed at the top, as in some Roman- 
escpie churches of the south of France, 
and very rarely in Byzantine construction. 

Wagon Vault. Same as Barrel Vault. 

Welsh Vault. A construction in 
which a central higher vault is crossed or 
intersected by vaults of lower pitch. The 
form usually so called is that shown in 
Fig. 22 of the article above, and in the 
view of the church of S. Roch (which see 
under Church). The Romans never used 
such vaults, but attempts were made dur- 
ing the Romanesque period; and the 
neoclassic builders of the sixteenth century 
vaulted cloisters and the corridors of palaces, 
etc., in this way. For the use of the term in 
connection with ribheci vaulting see the article 
Vault. 

VAUIiTED. A. Constructed as a vault; 
said of a roof, the supporting member of a 
stone staircase, or the like. 

B. Covered or closed by a vault, as in the 
phrase a “vaulted aisle.’’ 



Vaulting of the Kablshopeu Church, Prague, 
Bohemia; all springing from the Angles 
OF THE Outer Octagon, making what xs 
CALLED A Gothic Dome. 

VAULTING. The art and practice of build- 
ing vaults and of closing or finishing rooms, 
passages, or entire bnildings, by means of vaults,. 

(For the subtitles, Barrel Vaulting, etc., see 
generally, Barrel Vault, etc.) 
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Cross Vaulting. Vaulting in which twm or 
more simple vaults intersect one another as de- 
scribed under Groined Vault, Welsh Vault, and 
generally in the account of Ribbed Vaults in the 
article Vault. 

Pan Vaulting. A species of stone vaulting 
in which the intrados of the vault, made up 
of constantly repeated surfaces of revolution, 


each generated by a curved line, revolved hori- 
zontally about a fixed point, the apex of tlie 
vault being in plan an arc of a circle tangent to 
the opposing vault sprung from the opposite 
support, the horizontal spaces left between the 
tangent circles being lilled with fiat slabs, or 
keys of very slight curvature. The convex sur- 
faces are formed with radial ribs of uniform 
curvature spaced closely together, giving the 
appearance of a folding fan bent to a curve, and 
butting at the crown against a horizontal circu- 
lar ring. This species of vaulting is peculiar to 
the late English Gothic, finding its highest de- 
velopment in the chapel of King’s College, 
Cambridge, find in Henry the Seventh’s 
Chapel, Westminster Abbey. There are only 
about twenty-five examples of this (construction 
in England and none fully developed on the 
Continent. In the English examples tine vault- 
ing springs from engaged shafts on the side 
walls, with one instance only of radiation from 
a central pillar. The lines of the curves arc 
tangeut to eacli other at the a])cx of tlu^ vault, 
in the (Jentn^, and betw^een the engaged cohonns, 
leaving horizontal spandrels whidi are filled in 
by flagging or fiat archings. A somewhat sim- 
ilar species of construction covers the small 
chapel of the monastery at Bcdcin, near Lisbon ; 
but in the Portuguese example the fans make 
complete circuits a]}out slender isolated pillars, 
meeting half vaultings from the side walls, but 
970 



Fan Vaulting ; Cloisters Gloucester Cathedral, c. 1450. 
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VAULTixa, Nkoolashk!; Church of 8. Pktkh, Komk; lNTKK!t>H. 

siderable space, are connected by Tory flat, low the line of the arch to fbnn tiu* <lri^p and 

ribbed, doinh^al vaultings. The elaboration of serve as a support for t!ie inviolo!! fans. (See 

the vault of Henry the Seventh’s Ohapel is Vault, YL, also England, AnbitecOurtMdV) 
greatly complicated by a series of drops from — (h fl. lU.vi'KAia.. 

Fan VAtiMiiro; Construction of Choir Roof, g. Oboroe’r Chafrc, Windsor bctwt'cti the iiitcr- 
1**” Mmow Section m not bibbbi> at am- but vaubter in bowi) of the chat- 

Brocks. Ihk Hadnchbs abr kbft in Peace »t fiw-iso of Boboh MAHONJty. MiootUl 

aeteristh^ invta'ted 

which springs a secondaiy system of fan milt - 1 polygonal pyramids of the vaulting are mmk by 
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VAtJIiTING CELL. One compartment of a 
vault which is so planned that one part can he 
built at a time, as in ribbed vaulting. 

VAULTING COURSE. A horizontal course 
made up of the abutments or springers of a 
vaulted roof; generally made of stones set in 
projection or corbelled out, with horizoiital beds. 

VAULTING RIB. (See Rib.) 

VAULTING SHAFT. In ribbed vaulting, 
the vertical upright, in one or several rounded 
members, which leads to the springer of a rib 


or group of ribs. This shaft may rise from the 
ground, or from a corbel at a greater height in 
the fa(^e of the masonry. 

VAULTING tile'. A light piec.e of baked 
clay, inttmded to serve as a jjart of the fiJlingof a 
vaulted c(dl, or of a groined vault built on centreKS. 

VAULT LIGHT. (Bee under Light.) 

VAUX, CALVERT; landscape architect ; b. 
Dec. 20, 1824 (in London) ; d. November, 1895. 

He studied architecture under Lewis N. Cot- 
tingham. He became the assistant of A. J. 
Downing, and later formed a partnership with 
him. The firm of Downing and Vaux laid out 
the grounds of the Capitol and of the Smith- 
sonian Institution in Washington. In associa- 
tion with Frederick Law Olmsted, Vaux made 
the plans according to which Central Park in 
New York was laid out, and retained his posi- 
' '978, ■ . "A 


tion m consulting landscape architect of the 
department of parks in New York until his 
death. Olmsted and Vaux designed Prospect 
Park, Brooklyn, the parks of Chicago and Biifialo, 
the State Reservation at Niagara Falls, and the 
Riverside and Morningside parks in New York. 

Obituary in American Architect, Vol. L., p. 93. 

VECELLI, TIZIANO (TITIAN); painter;' 
b. 1477 ; d. 1576. 

A mural painter of great power. 

Crowe and Cavalcaselle, Life <>/ Titian, also in 
general bibliography, Bereiison, Venetimi 
Taintei's, 


VELARIUM. In the roofless Roman 
theatre and amphitheatre, a great awning 
which was often spread to protect the 
spectators from the sun or rain. 
VELLANO. (See Bellano.) 

VENEER. A thin facing of hard 
wood, which has desirable ornamental 
qualities under polish, glued upon a 
more common wood, nsually pine, as in 
doors, wainscoting, cabinet work, etc. 
An extension of this meaning, used in 
house carpenters’ trade, is descril)ed un- 
der Wood, Construction in, Part II. 

VENETIAN BLIND ; DENTIL ; 
DOOR ; PAVEMENT, etc. (See under 
special nouns.) 

VENT. Any opening provided for tire 
escape of smoke or foul air. 

VENTIDUCT. A passage or duct for 
the conveyance of air, and to conti’ol and 
direct its movements in ventilation or 
heating. 

VENTILATION. The process and 
art of siipplyiiig fresh air to the interiors 
of buildings, to mines, large vehicles of 
transportation, and the like, so as to 
maintain a constant acceptable standard 
of purity. 

Any tiling short of the above can 
hardly be (jailed ventilation, and it must 
be noted that movements of confined air, 
which simply produce a sense of cooling, must 
not be confounded with ventilation. 

The savage made a hole in the roof of his 
house to let the smoke out. This was tlie first 
attempt at ventilation, and very little, improve- 
ment was made on this primitive method until 
about six hundred years ago, when tln^ iii-oplace 
and (diimney appeared ; and this sufli(*ed for 
dwellings until about Frankiii fs time, when he 
inveiiteil an aspirating stove, the waste h(,‘a,t of 
which drew a measure of air out of tlio room, 
which air was renewed the l)e>st way possible, 
through window and door ci’acks and ]}oroiis 
building materials. The early cliimney was as 
a general thing so large that when the doors 
and windows were closed the air to supply 
the fire came down one side of the chimiujy, 
while the smoke went up the other side ; and 
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tliis circulation went on even after the ike was 
out, thougli in a sulxliied measure, thus sacur- 
ing incidental ventilation* 

In the latter part of tlie seventeenth eentuiy 
systematic ventilation was undertaken by Sir 
Cdiristopher Wreii in tlie British Houses of 


VENTILATION 

Mr. Clarence B. Young appeau'd in llu' animal 
reports of the ISoard of {hginits nf tin' Smith 
sonian Institute for tin* year 1 87. “» and 1871, 
He recommended as tin' amount uf air lu he 
changed every hour to prt*st'r\e tlie ln*althful 
condition of the room as fallows ; 
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Parliament, London. It was little better than 
“some holes in the ceilings.’^ About 1723 
Desaguliers improved the system by connecting 
the holes or tubes witli heated ehiinneys. This 
is the first well-authenticated account of venti- 
lation by “heat aspiration.^' In about the year 
1736 Desaguliers again improved the ventila- 
tion of the British House of Parliament by the 
use of centrifugal fans, which were very similar 
to the housed pressure fan of to-day. This is 
probably the first well-autlienticated account of 
the use of “ pressure ” and “ exhaust " fans to 
buildings. 

It is only within the last forty years, how- 
ever, tliat a great and wcll-dcbnod stride has 
been made in the dovelo|>ment of systematic 
ventilation for habitations. The little that 
had been done by persons jirevious to that was 
ill special eases and only in notable buildings, 
such as the Capitol at Washington and some 
hospitals ami asylums ; and it is probable that 
Heneral Arthur Morin, director of the Conser- 
vatory of Arts and Trades, Paris, was the first 
to disseminate and give a clear understanding in 
his writings of the true principles of modem 
systematic ventilation, and a translaition of his 
work on Warmdng and VentilatMg Omupied 
BufkUngs is suggested for the 
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and it will be notice<l tliat th<\v do nut !kli 
so fc below what is eonsidm'cd vmy fuii* pnu'- 
tice of the present day. It is not qiiiUi appar- 
ent why he providt^ go high a propiudiou for 
stable, and does not say Avhetluu^ it is per man 
or per home. 

Morin is probably the first to iMuiifc out the 
Mportaade_ of keeping the ciuantfty of air ad- 
building comtmif while making its 
‘ the variatioui to suit the 
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changes in the outside temperature. The only 
method in vogue previous to about twenty years 
ago was to close the register when the room 
w^as siifficientiy warm ; which of course not 
only cut off the heat supply, but the air 
supply as well, interrupting ventilation. This, 
however, is changed now in most buildings that 
are systematically ventilated, except, perhaps, 
private houses, where the change of air with 
indirect apparatus is generally sufficient for the 
limited number of persons present. General 
Morin called attention to the necessity of the 
^‘ mixing valve,” in the following words : — 
During the period of artificial heating, it is 
proper to reserve means of mixing with the 
warm air supplied by the heating apparatus, 
cool air, the amount of which may be regulated 
by convenient registers. For this purpose the 
warm air supplied by the heating apparatus 



should be received in a special register or mix- 
ing chamber, into wliich the cold air also enters, 
before passing into the distributing pipes,” 

The usual method of accomplishing the fore- 
going, now followed in the United States, is 
shown in the cut (Fig. 1). The dampers 5, h 
are connected with a rod and operated from the 
room by hainl pulls, or automatically operated 
by pneumatic pressure controlled by a ther- 
mostat. Many modifications of this method 
of mixing are shown in Dr. John S. Billings's 
work, VinHilation and Heatuuj. Mixing sys- 
tems, however, have lu'en carried to a greater 
extent than this in some of the great modern 
buildings in the United States. In the new 
College of Physicians and Surgeons, built by 
Mr. William H. Vanderbilt, and which has 
since become a part of Columbia University, was 
first introduced the hot and cold air system in 
which parallel pipes conveyed both warm and 
cold air to the registers in the room, the paral- 
lel air ducts starting from a common cold air 
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supply, one duct being wanned to 120° and 
called the hot duct, and the other warmed to 
60° and called the cold duct. This is shown 
by the diagram (Fig. 2), and the figure is typi- 
cal of all the important points of the most 
modern warming and ventilating apparatus. 

The cold air is taken in at J, wdiich is called 
the cold air inlet. At G is a strainer of copper 
wire to intercept leaves, birds, mice, etc., but 
no dust, as the latter is practically impossible, 
unless with elaborate apparatus. The coils j> 
are called primary heating coils, as they give 
the first increment of heat to the air 60°' 
or less. S is a settling chamber, the floor of 
which is flooded with an inch or so of water 
TFi into which a very large percentage of the 
dust falls. A' is a pressure fan capable of 1 oz. 
of pressure without extraordinary speed. O 
is the heating chamber, in which are located 
two sets of secondary heating coils, each ca- 
pable of warming the air to 120° Fahr. or 
higher. These coils are divided into sections, 
as well as the primary coils, so tliat various, 
graduations of heat can be obtained. The 
secondary coils upper SII are called hot 
coils,” while tlie coils lower SII are, for the 
sake of distinction, called “the cold coils.”' 
They are both, however, equal in all respects^ 
only that under normal usage a large percentage 
of the hot coils are in use, while a small per- 
centage of the cold coils are in use. From the 
heating chamber both the hot and cold air 
ducts start, and run one above the other (the 
warm one of preference being on top) to the 
various points of distribution about the build- 
ing. The hot air duet, of course, is connected 
with the housing of the “ hot coil,” while the 
cold duct connects with the housing of the 
“cold coil,” lower SII. The air and pressure 
in the heating chamber is common to both sets 
of ducts, so that, if one duct does not take it, 
the other does, the same ciuantity of air always 
reaching the rooms of the separate building, 
regardless of the temperature. From the hori- 
zontal ducts parallel vertical flues are carried to 
the register head, one “hot” and one “cold,” 
In the register head, inside the face of the 
register, there is a simple slide valve just large 
enough to cover one entire pipe oiily, A simple 
mechanism attaclied to this slide valve serves avS 
a handle to move it across the head of the hot 
and cold air pipes. It also indicates its posi- | 
tion, so that the oceujnant of tlie room is en- j 
ahled to mix the hot and cold air to any desired 
range of temperature between 60° and 120° 
Fahr. 

A feature of this style of apparatus is that, 
should the main secondary coils upper SII 
get out of order, it is only necessary to shut 
them oft’ and let on the lower SII\ thus con- 
verting the cold air duct into a hot otie, and 
uce versa, and run the apparatus reversed, 
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Hot'urin^ (M[ual result.s until th(3 other m re- 
paireiL This is a feature of this style of 
ap})ai‘atus tha.t nuik(\s it ])arti(nihirly adapted 
to hospital us(‘., so that- it was earned out in 
l>oth tlu‘, old and new tSh^ane i\Diternlty Hospi- 
tals, the Vanderbilt (llini(*, and the Win. J. 
Syins Operating* Tlu^atre of Koosevtdt Hospital, 
ail of "New York ffity. 

In the Sloane Maternity Hospital, 8000 
cubic feet of air ]>(n' IxmI ]>er iiour is admitted 
in this manner, and every ward is tveatcMl in 
the simple maiUKn* shown in the illustration, 
there being nothing Init an air inlet and air 
outlet ill each room. This is the minimum 
of possibilities for a hospital ... ^ 

ward ill a cold diniate, doing t — [.M.j 

away entirely with coils and — pj- 

dust catches in the room, and -rj | ! |j 

securing results tliat arc imi- i j | | 

form even in the coldest ! M 

weather. The lower edge of j j | | 

the heat register is p]at*ed 7 |1 ||i i 

to 8 feet from the floor, tlie j i |j| 

lower ventilating register, 1 ‘ 

which is only a fa(a> (tsasily ^ j 7^ 

removable for chaning the -r 
flue), being only 4 inches from | I } 

the floor, so as to finish on ^ i I 

the marlile, coved corner of tlie | j | 

room and be as near the floor ! ■; j 

as possible, so as to take off 

the air at the lowest stratum [• 

possible ; while the upper vent TTl|il 
is a full register placed as near Sjk 

the cove of the ceiling as pos- 4^^ s ^ 

sible, to take off the upper ^ 

stratum of air when it is fomid '4 bettunq— 

m, . , • CHAMBER 

necessary. These registers, ; , [ |>' 

however, are in the power of 

the nurses or occupants to 

close. In the first part of 

the Sloane Maternity Hospital to be built the 

ceiling registers were omitted, and all the air 

drawn off at .the floor, but it was found that, 

when ansesthetics were used, it was necessary to 

have ceiling registers. 

All the rooms of the College of Physicians 
and Surgeons, and the entire group of build- 
ings including the Vanderbilt Clinic and the 
Sloane Maternity Hospital, are troatetl as aliove 
sliown. The auditoriums of these buildings 
and the dissecting rooms of the college have 
different treatment, the details of which are 
given, as they also are typical of the most ad- 
vanced practice in this regard. Figure 3 shows 
the amphitheatre of the College of Pliysieians 
and Surgeons, with the lecture room, and fan 
and heating (diambers underneath. Tlie centre 
heating chamber supjilios heat and air to both 
the amphitheatre and the lecture room. In 
tlie case {)f the ampliitlicati*e, the air is carried 
to a plenum underneath tlic raised steps, through 
070 


flues /i and tliene(‘ it is passtnl out throiigh 
the rises of the st(*ps, on whioli the sivUs an* 
arranged (small arrows), and dtfo\'on'd tiimugh 
lung slots under the Toot of the oi'oupants. 
The slots are covered wi(h irtni Haps, as shown 
in the detail, so as t,o niakt* tho air iinpingo on 
the lioor, and spread (uamly and not sfrik<' on 
the Imeks of the legs. «{ua!!iit\ of air iM|nnl 
to 000,000 <mhie ft'et p<*r hour can bo athitifb‘d 
to tliis hall witlioiU, ineonvonieme by the incihod 
shown. The outgoing air of tho r<»om is tmtinHy 
at the top, as shown !>y the large arrows, ami 
all indieatiQn of smoking will disappear almost 
as qukddy as the audiemv can nain*, ami the 
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lecturer is not affected by it. Tlfm is a ease of 
the direct passage of tin^ air of a room In a 
single upward direction, no part of the air 
returning to the person again. 

The lecture room (just Indow) lias the same 
treatment so far as the inlc^t of air is eomrenied, 
but the method of rlrawing it out differs on ac- 
count of the construction of tin* buildiiig. The 
air is dravrn out at ofiposite ends in (anit-ral 
walk at floor and coiling. There are registii’s 
r, T at both floor and cculing, ami a pmndiiuity 
of the system is that both floor and ceiling 
registers have separate flues without means 
of closing them, so that about one half tlu; air 
goes off at the floor line and the rennaimlcr at 
the ceiling. The results are found to be gooil. 
In other rooms of the building, both the Ihior 
and ceiling registers are in tlu* saim* flu(‘. The 
dissecting room of this building, wiiii-h <‘ontains 
about eighty tables, has n distinm tiTiitmeut. 
The air is admitted through a- jierfurated cornii'c 
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or air box running around the entire ceiling, and 
it is drawn out at registers in tlie baseboard ; 
the object being to secure a downward current 
of air within the room, and, if possible, make 
einanatioiis fall to the floor. The general re- 
sults are good, about 500,000 cubic feet of air 
being passed through tlie room in an hour. 
The dissecting room fan chamber is sliown in 
Fig. 3 at A. It is a single flue system, the 
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admitting 2, 000,000 cubic feet of air per hour 
is provided, %vhich allows 666 cubic feet per 
person per hour, and, though low compared to 
hospital ventilation, is still a generous allow- 
ance of fresh air. The fresh air supply to this 
building is taken from a colonnade or open 
gallery on the south side of the building at a 
distance of about 75 feet above the ground. 
The air is then carried down through a shaft to 
a fan chamber, where it is warmed and forced 
into the plenum through the tan shown in 
the drawing. The plenum is formed by the 
entire basement underneatii the main floor. 
The construction is entirely iron and masonry, 
and fireproof. Under every third seat both on 
the main floor and on the balcony floor air is 
admitted through a mushroom-like cap, shown 
in the detail. This cap is capable of three 
adjustments, but it is so 
arranged that it never can be 
j I I closed entirely. From the 
j - 1 main plenum air is carried 

j , u tliroiigii a system of duets, 

I liji-l which are shown, into the 
j I I space formed between floor 
rrzT::r: rj: A ’ ] and ceiling of the first baleoiiy. 

li gallery receives no heat 

— -“-rUrlJ or ventilation, except that 
-|-j- ^"1 comes tlirough the 

j j house generally. The method 
- *— I j of withdrawing the air from 

— the house is through a large 
\ central dome which connects 

^ “v^rjth the main aspirating shaft 

on the roof. This dome is 
3 ^' covered with a bell that is 

•.PLENUM capable of adjustment, the 
— 7 — 7 j-r — controlling mechanisxn nm- 
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temperature being regulated by the engineer 
in the heat chamber by the mixing valves a 
and a; the upper one for warm air and the 
lower one for cold air, the adjustment of each 
securing the temperature required. 

The American Theatre, New York (Fig. 4), 
is a good example of tlieatre ventilation and 
warming. The system is “ forced ventilation,” 
that is, a fan is used. Flues, etc,, are, how- 
ever, sufficiently ample to allow of warming 
without the fan. The seating capacity of the 
building is about 3000 persons, and means of 
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— iiing down to the engineer’s 

department. The ventilation 
from underneath the balcony 
r,; 7 and gallery is by an entirely 

^ diflerent system of flues, tliat 
cannot be closed. A study of 
the drawing will show these 
; 1 flues running up separately in 

-vf — I , the 3'ear wall, and connecting 
^ separate vent pipe 

placed within the main aspi- 
rating shaft. The ohj(?ct of 
the separate set of vent ducts is to provide for 
drawing away the accumulations of hot air that 
usually form underneath the stee]) galleries. 
When the bell or valve in the central dome is 
partially close<l the pressure of the outgoing air 
is increased underneath the balcony 7ind gallery, 
so that the proportion of air forcecl to go out at 
these points can be increased or diminislied by 
lessening or increasing the amount allowed to 
escape in the centre. 

The stage is warmed entirely by direct radia- 
tion, large coils being hung on the rear wall 
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Tlie upper ii^-ure shows that in the Court of the 
Palapo Vendramin Calergi, on the grand Canal^ 
and is of that peculiar Venetian Komanesque which 
shows a strong influence of Byzantine models. It 
is of the twelfth century. That below is of the close 
of the fourteenth century^ and designed, as many 



^VENTILATION ■ 

and others suspended high so as to prerent a 
downtali of cold air, which is so often found to 
flow out into the body of the house upon the 
rise of the curtain. The temperature main- 
tained in the plenum is about 65° Fahr., and 
the switch valve is used so that the engineer 
can keep the plenum at any desired tempera- 
ture. , , 

The usual school for from forty to fifty 
scholars, as now commonly designed, has a 
floor space of about 24 feet by 32 feet, with 
light on at least two sides of the room, the 
general endeavour being to have the sitting so 
arranged that the light will come in over the 
left shoulder of the scholar. Provision should 
be made for the admission of at least 100,000 
cubic feet of fresh air to one such room in an 
hour. The admission of this air should be 
above the head line, and one inlet register is 
sufficient. Experiments have demonstrated 
that the necessary flue for such a room should 
have a cross section of not less than 3 feet in 
its smallest part, and that 4 feet is probably 
the limit required, the latter being the size now 
adopted by the engineers of the New York 
Board of Education. It is the custom in New 
York to reenforce the warm air system by a 
direct system, the object being to maintain the 
heat of the room by direct radiation when the 
fans are not running, such as at night, etc. It 
has been found, however, that when a quantity 
of air equal to 100,000 cubic feet is admitted 
to an ordinary schoolroom in an hour, that 
this amount can be admitted and withdrawn 
without appreciable draughts, and at a temper- 
ature sufficiently low to prevent the room from 
being overheated. Under this condition of 
quantity and low temperature it has been 
found, except in exceedingly cold parts of the 
United States, that direct radiation can be dis- 
pensed with, and still give comfortable condi- 
tions at all parts of the room. It is not 
desirable, however, from a point of economy 
of maintenance to a<Imit such large quantities 
of air when the school is not in session ; there- 
fore, in the construction of a heating and ven- 
tilating apparatus for a school it is desirable 
either to provide a reasonable quantity of direct 
radiation, or to design the flues and the indirect 
portion of the heating apparatus in such a 
manner that sufficient air will pass through the 
flues by natural draught to maintain the heat, 
but with a greatly reduced quantity of air and 
with an increased temperature from that neces- 
sary when the school is in session. A register 
of 50 per cent greater area than the flue when 
placed above the head line, the lower edge being 
7 or 8 feet from the floor, will not cause incon- 
venience, although the velocity of the air may 
he 4 or 5 feet per second. 

In the matter of withdrawing air from a 
schoolroom the air should he drawn from as 
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near the floor line as possible, and preference 
should be given to a register that will he low 
and wide rather than the reverse. Building 
construction, however, sometimes interferes with 
the proper shaped flue to secure the best re- 
sults. The architect, however, should eiideavoiir 
to make the flues wide so that the register can 
be low, and no objection should be made to 
having the register cut through the baseboard, 
as appearance should be set aside to utility. 
The vent registers can be in the same wall or 
group as the heat registers when the outlet m at 
the floor. The question of ceiling ventilation 
in a schoolroom is very unsettled. In winter 
time it is probably unnecessary, although this 
does not always satisfy, and for this reason it 
is customary to place another ventilating regis- 
ter in the same flue near the ceiling. This 
brings the ceiling outlet too close to the inlet 
or beat register, resulting in robbing the room 
of its heat, and the short-circuiting of the pure 
air current. For this reason, perhaps, it would 
be well to have a double set of vent registers 
and vent flues to each room when possible, the 
vent registers being placed near the floor in the 
group near the heat flues, and near the ceiling 
in the- opposite group. This will permit of 
both floor and ceiling ventilation. It will also 
prevent the floor vent from being interfered 
with when the upper vent is opened, and it 
will still further prevent a considerable loss of 
heat by short-circuiting. All schools designed 
for forced ventilation should also be arranged 
so that, in case the forcing mechanism gets 
out of order, air and heat enough will still enter 
the rooms by natural methods , to keep them 
comfortably warm, so that it will not be neces- 
sary to dismiss the school through temporary 
injury to the fan or motor. 

— William J. Baldwin. 

VENTILATOR. Any device for replacing 
foul by pure air ; as a hood or cap at the top 
of the vent shaft or flue, contrived to prevent 
down chaughts and to create up draughts; or 
an open lantern at the top of a ])uilding, pro- 
vided with louver boarding, and connected 
with the exhaust system of ventilation. 

VENT PIPE. A pipe carried from a liouse 
to the outer air, intended for the ventilation (»f 
a system of waste pipes, for the removal of foul 
gases, and also for the prevention of trap 
siphonage of back })ressure; in general, an 
escape or relief pipe for steam, sew'er, air, etc. 
(See House Drainage.) 

VERA DA POZZO. A cistern curb ; one 
of the parapets strongly resembling well curbs 
which abound in Venice, in public places and 
in the courts of large ])rivate houses. In the 
courtyard of the Ducal Palace tw-o of these 
vere da pozzo exist, of bronze, and of very 
elaborate design. These date from 1556 and 
1559. With these exceptions the cistern heads 
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in Yenice are all of stone ; in most cases, 
Istrian stone. They vary in date Ixom early 
3:>3''zantine work, perhaps as early as the tenth 
century, to work of the Post-Renaissance time. 
The simplest are cylindrical or of reversed 
conical shape; but a very large number are ex- 
treniely rich and elegant in design, and these 
are often designed like capitals of columns, 
with four angle projections of leafage. A vain* 
able work has been devoted to them by the 
publisher, Ferdinando Ongania, of Venice, the 
title of which is BaccoUa delle Vere da 
Pozzo in Venetia* — E. S.^' 


With Viollet-le-Duc (see ViolIet-le-Duc) lie was 
architect of the diocesan buildings of Aniitais 
and Beauvais (France). With Dr. (Jattois he 
published U Architect lire cmk et donn-'s/h/z/c 
au Moyen dge et d la Eenaisi^ance (Ihiris, 
2 vols, 4to., 1855). 

Bauchal, Pictiomiaire. 

VERGARA, FRANCISCO (I.); b. 1681 
(at Valencia, Spain) ; d. 1753. 

He studied sculpture under Rodulfo and 
Aliprandi, two Germans emjiloyed in the deco- 
ration of the cathedral of Valencia. Vergara 
made the statues of cardinal virtues and por- 



Yjera da Pozzo of Bronze, in Court of Ducal Palace, Venice. 


VERANDA ; VERANDAH. An open 
gallery or portico covered by a roof sup- 
ported by pillars, and attached to the exterior 
of a building. It is often extended across one 
or more fronts of the building, or entirely 
around it, and is occasionally enlarged or other- 
wise so planned as to form au outside room, 
more or less protected by screens of vine or 
lattice. The conditions of climate in the 
United States render the veranda a necessary 
feature of life in the country, and especially at 
places of summer resort in the cottages and 
hotels. This local necessity has been a very 
important element in conferring distinctive 
chnracter on structures of this kind in America. 

VERDE ANTICO. (Same as Verdantique 
Marble, under Marble.) 

VERDANTIQUE. (Same as Verdantique 
Marble, under Marble.) 

VERDIER, PIERRE AYNARD ; h. Nov 
19, 1819 (at Tours, Indre-et-Loire, France). 

Verdi er was a pupil of Labrouste (see Lar 
brouste) and at the Ecole des Beaux Arts, 


traits of Valencian popes over the main portal 
of the cathedral, the high altar of the church 
of S. Augustine, the figures of S. Domingo and 
S. Catalina for the church of S, Domingo, etc., 
all at Valencia. 

Stirling-Maxwell, Annals of the ArtUts of 
Spain; Bermudez, Diccionario. 

VERGARA, FHANCIGCO* (IL); sculp- 
tor; b. 1713 (in Spain); d. duly 30, 1761 
(in Rome). 

A nephew and pupil of Francisco (I.) Ver- 
gara (see Verpra, Fr., 1.) of Valencia. He 
went to Madrid and made statues of S. Fran- 
cisco de Paolo and S. Antonio in the church of 
S. Ildefonso. Vergara went to Rome and en- 
tered the school of Filippo Valle. He executed 
statues and bas-reliefs for the altar of S. Julian 
in the cathedral of Cuenca (Spain), which was 
designed , by the architect Ventura Rodriguez. 
For the church of S. PeteFs in Rome he made 
a statue of S. Pedro Alcantara. Bermudez 
(op. Cit.) praises his statues for their grand 






, VEEG-ARA 

i\.m\ iV)r the and freedora of 

their draperies. 

St.irlin* 4 "Miixw(‘ll, AnuaJs of the Artists of 
; llovmmloz, I) leirlonario. 

VERGARA, IGNACIO; sculptor; b. 
ITlh (at Vakaieia., Spain) ; d, A]>ril 13, 1776. 

A son a.nd pupil of Ih'aiKdsco (1.) Ah3rgara (see 
\'ergara., Fr., 1.). lie enjoyed a. liigh reputa- 
tion in Valeneia, and left many works there. 
Aniojig t!u‘ ht'st. of th('.s(‘ is a group of arigols 
in the facade of tlu^ eatliedrah With Ids 
brotlun’, dos('f \h‘rga.ra, h(‘. established the Eeal 
tirade oh\i do S. (kirhos in \hileueia, of which 
he betaunt^ director in 1.773. 

Stirling-Max well, Anools of the Artists of 
ispoin ; Heniuulez, Dirrloiinrin. 

VERGARA, NICOLAS DE ; sculptor, 
jKiinter, and architect ; d. 1606. 

A soti tind ]nipil of Kieolas de A%‘gara, a 
painter and sindptor. In 1573 he succeeded 
ids father as s<‘ulptor and painter of the cathe- 
dral of ToUmIo (S])atn). He made the fine 
bronze and iron lateral haderns of the choir, 
and dt‘sig!HMl tln‘ m‘w Sagrari(.>, or chapel of 
tlu‘ Host, which was iinished by Monegro. In 
1.575 lie designed tin* church of the Bormwliiie 
nuns at Tohalo, aaid in 15P5 a chapel for th(‘ 
re}i<*s of the Jeronymites of Hnadjilupe (Spain). 

Stirling-MnxweU, Aiuiois of the of 

idpoiif ; Berniude/., Dirrioiforiio 

VBRGAZ, ALFONSO GIRALDO ; sctd].)- 
tor ; b, dan. 33, 1741 (at Mur<*ui, Bpaiu) ; d, 
Nov. 10, 1812. ' 

Hi* studied stmlpturo under Felipe de CaKstro 
in Madrid, and April 15, 1797, was made 
director of the Arodorniit do N. Ferrimido in 
that city. Among his works are a statue of 
Don (hirlos HI, in the plaza jmblica of Bur- 
gos, a statue of Juan Behastiau Bleaiio at (xue- 
taria., tliree angels in the catheilral of Jaeii, 
and various works in Aladrid. 

V iujiZ4i, A(lici(Oifs. 

VERGE (I). A shaft, as of a column or 
colonnette, ; tla^ French general term, oceasion- 
aliy used in English in this esptadal sense; 
perhaps gentn’ally with the French pronuncia- 
tion, as in the ease of Passage (II.), 

V3EIRGB (IL). That part of a sloping roof 
whi<h projects beyond a gable or lialf-gable (as 
of a. pent house). Vergi^, and the terms com- 
poundcal with it are used in cirntrast to eaves 
ami its compoumls. This term is hardly tech- 
nical ; hut the supposed connection between it 
and Barg(‘. in cmtain combinationB has given 
it an acildcutal importance. 

VERGE BOARD. Same as Barge Board ; 
theri^ i.s, however, no (dymologioai connection 
between the twt> phrases. 

VERICtCtlXiAraD W03EIK (also, but im- 
pn)})mly, vermicuLar work). A sort of rusti- 
(‘cdtMj stoihovork so wrought its to appear 
thickly indentiHl with w«>rm tracks, (See Rus- 


.VESTIBULE ■ 

tic Work.) This device is used to roughen 
a surface regularly so as to create a marked 
contrast witli smooth surhices. 

■ VERMICITLATION. The act or art of 
producing vermi ciliated ornament ; the rough- 
ening so produced. 

VERONESE (PAOLO CALIARI) ; 
painter ; b. 1538; d. 1588. 

A mural painter of great power. 

Charles A^riarte, Paul ]7:‘ro}d'se ; Charles 
Blanc, Veronese an. CJiatean de Masere ; Bereiv 
soii, Venetian Painters of the Reuitissitnce, 

VERROCCHIO (ANDREA DI MICHELE' 
DE’ CIONE) ; sculptor, painter, and gold- 
smith; b. 1435; d. 1488. 

Andrea was apprenticed to a goldsmith, A^er- 
rocchio, by whose iiame he was known. Of 
Ins work as goldsmith nothing remains except 
a bas-relief in the silver retable at the baptis- 
tery in Florence (1478-1480). In 1467 he 
assisted Luca della Rolibia (see Robbia, Luca 
della) ill easting the bronze doors of the sa- 
cristy of the (iathedral of Florence. About 
1471-1472 lie made tlu'. monument of Piero 
and Oiovaimi de’ ]\]eilici in the church of S. 
Lormizo at Florence. He visited Rome during 
the jiontitieate. of Bixtus lY. (I’ope 1 47 1-1 484), 
and made there the tomb of Franeesca Tormi- 
buoni, some bas-reliefs from which are now in 
the Miiseo Nazionale (Florence). The charm- 
ing fountain (boy with dolphin), now in the 
court of the Palazzr) Yecidiio (Florence), was 
intended for the Medici villa at Careggi. Ver- 
rocclii<.>’,s greatCfSt work is the e^piestrian statue 
of the general, Bartolomeo Oolleoiie, at A^enice 
(begun 1479). Tlie work was left incomplete 
at the death of A^erroiadiio. It ])asscd through 
the hands of Lorenzo di Grcdi to Alessandro 
Leopardi, 'who cast the statue in 1496 and 
signed his name on the saxldle girth. (See 
Leopardi, A.) 

Vasari, IMilanesi eil. ; Vasari, BlashfiehLl lop- 
kins ed.; Mtintz, Penaissance ; Perkins, Titsnm 
iSiyidptors * Bode, Italieniselie Bildhaiier dev ii?e- 
naissanm. 

■ VERTE ISLAND STONE. A hard red 
sandstone from Vmte Island, Lake Sujierior. 

■ VESICA FISCIB. A, Glory of the long 
and sometinujs pointed oval form supposed to 
be that of a fish bladder, whence the name. 
(Sec also Symbology.) 

VESTIARV. A room or phu^e for the 
keeping of vestments, garments, or clothes ; a 
wardrobe. 

VESTIBULE. A lobby or passage intermt‘- 
diate between the cntran(*.e and the interior of 
a building; a place of shelter or accommoda- 
tion to those awaiting entrance to a building ; 
and in northern climates the area lietwcen 
outer, storm, or front doors and inner, or ves- 
tibule doors, by whiidi the house is probmted 
firom the cold draughts. (Compare Storm 
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VBSTIBULUM 

Door, and Wind Porch.) Less properly, 
an anteroom to a lai'ger apartment or suite. 
(See Lobby.) 


VBSTIBXJLITM. In Roman arclijeology, 
the outer vesti]3ule, a recess or sheltered place 
outside of the outer doors of a building, as 
distinguished from the Fauces. It was some- 
times large and adorned with columns, forming 
an important architectural member, and a jdace 
where many persons could find shelter ; but this 
must have been unusual, as only one of any 
elaborateness has been found in Pompeii. The 
Villa of the Papyri at Herculaneum seems to 
have had a perfectly plain, square vestibule 
within an outer columnar portico ; it is possible 
that some allusions in ancient writers may be 
explained in this way. 

VESTJRY. A sacristy. A room adjoining 
the choir of a church, and sometimes behind the 
main altar, where the sacred vessels and vest- 
ments were kept, and where the priest put on 
his robes. In Protestant churches, a waiting 
room, next the chancel or pulpit, for the accom- 
modation of the clergy, A choir vestry is a 
robing room for the choir. (See Diaconicon.) 

VESTHT HAliE. In England and in some 
of the English colonies, a hall in which the 
inhabitants or ratepayers of a parish, or their 
representatives, meet for the despatch of the 
official business of the parish. — (A. P. S.) 

VEStTVIAK DISTRICT, ARCHITEC- 
TURE OF, THE : That of a region of Italy 
lying southeast of Naples, and reaching from 
Naples to Oastellamare, thus occupying the 
innermost coast of the Bay of Naples. The 
buildings which belong to this subject are those 
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YBSUVIAN DISTRICT 

which have been ovcrwlndmed. ])y eru])tions of 
Mi Vesuvius, and which ha,vc binm brought, to 
light in recent times, or are in the way of heing 
so explored. The consi<h‘rahle 
town of Potnpeii has been al>oiit 
half uueover<‘d ; tliis lal)oiir liav- 
ing he(m inmL less diiiicniJt, l)o- 
cans(i the original betl of aslies 
cannot have exia'inled seven or 
eight feet in deptli, and tiie sub- 
seiiuent (Uq)osits were still so 
slight that the u}>per stories of 
the houses were frecpiently left 
uncovered. Tlu^ town of Hercu- 
laneum, liowever, is covered by a 
tufa formed of voleanic sand, 
which has solidified under tlie 
eruptions and subsequent rains 
into a porous stone ; and this is 
sixty fet‘t ihaq) in some |)la{*es, and 
nearly every wliere thirty-five to 
forty fe(‘t dee]). Here only a few 
hundred s(piaro feet Imva been 
opeiKul to till' sky, tlie digging 
liaving bt‘en doiu' in forty feet of 
soft ro(*k ; but two otlier imiior- 
taut discoveries luive been made. 
These are, tirst, that of a theatre, 
which is ke])t o])cii and can 1)0 
visited by descending through a widl and pass- 
ing along underground passages ; and tliat of 
the celebrated Villa of the Paj)yri, called also 
the Villa Ercolanese, in which were found not 
only the great store of })apyrns rolls which give 
it its common name, but also a large number 
of bronze statues, statuettes, busts, and groujis, 
by means of which the Museum of Naples lia.s 
been made richer in the matter of antiqtie 
bronze sculpture than all the rest of Europe 
together. Other minor explorations have beam 
made at difierent points south and southwt*st 
of Mt. Vesuvius, and valuable objects have 
been found. The architectural interest of this 
region is, however, almost entirely centred in 
the city of Pompeii, where, though the liouses 
were visited by their owners and by phmdcjnu's, 
who dug down through tlia soft ashes of the 
first eruption, and, although the woodeti U])p(n' 
stories, roofs, etc., have disappeared, and the 
masomy and decorative w'ork of the lower story 
have disappeared altogether or sufiered severely, 
there is still the material for a very valuable 
study of the Roman Imperial epoch. 

The excavations of Pompeii are continued 
steadily and with care ; and a more strict ar- 
chseological influence has controlled these for 
the last twenty-five years. Nothing is being 
done at Herculaneum. ; and it will require elab- 
orate preparations and a considerable expendi- 
ture of money to reveal the treasures that are 
below the surface in that neighbourhood. It is 
altogether probable that many such villas are 
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VIADUCT 

biiriiMl inidoT the soft rock, and that as many 
iiiu'itMit works of art exist tliere, accessible to 
us, as are now contained in the museums of 
Europe. (Si'c CJoniparetths book mentioned be- 
low for the ( 5 xtra, ordinary art treasures discovered 
in the (H^lebrated villa. The preface of Maids 
book .ixi^■■es a, nmvil)er of titles.) — R. S. 

Coniparetti, La Villa Krcnlaufm del Ptsoni i 
sntd uifaitnneHtl e ht hifdLdAxa, 1883 ; Man, 
Poinpeii, Life and Art^ 18UU. 


■ VICTORIAN ARCHITBCTURB 

R. The benefice and ofiice or functions of a 

vicar. 

VICAR'S CLOSE. (See Close.) 

VICTOR, LOUIS. (See Louis, Louis 
Nicholas Victor.) 

VICTORIAN ARCHITECTURE. That of 
the reign of Queen Victoria; the term may be 
applied, therefore, to any buildiiig commenced 
or planned since the accesssion of the cpieen, 
but is used more especially for buildings of any 





VKsTiBUtiK IN Palazzo MAOcAiiANr, ItOME. 


characteristic style unknown previous to the 
year 1837. During the reign the Gothic Re- 
vival began, culminated, and decliru'd; and 
there were several otlier important movements, 
fashions, or attempts at creating a new style, 
such as the revived style of Queen Anne, in 
which Mr. Norman Shaw was active and which 
had great success at one time ; also of late 
years a new ultra-classi(^ revival, to whic^h^ it 
has been attcm])ted to give a, ]mvely Palladian. 
character. Buildings, such as tln’isc vvlindi, be- 
longing to the later years of the Gothic Revival, 
contain French and Italian elements freckly ustnl 
in connection with English, together with a free 
use of party-coloured materials, are commonly 
called Victorian Gothic*. (See the articles, 
England, Architecture of ; Gothic Revival; and 
004 


VIADUCT. An elevatec I n )!ulway supportea 
by mvhcH of masonry, or hy trestles of iron or 
wood, cariicHl over a vall(\y or any lowdying 
district, when'. a,n eiiibankmtait would be inex- 
pinlicuit or impra(*.ti<*ablc. ((k)inpare Aqueduct.) 

VIART, CHARLES; architect; ci- about, 

1537 . 

lb; compUited, in 1533, the Hotel de Vdle 
of I>t;augfmc.y (lioirct, France), and in that 
y(*ar was (*all(ul to Orhnuis (Loiret) to build the 
Rcmaissaiice portion of the Hotel de Ville, now 
a muscaum He was employed on the Hotel de 
Ville of Montargis and on the chateau of Blois. 

Ut^rluison, Artintpi^ Orleanais ; Lance, Diction- 
nah'i . 

VICARAGE. .<^1. In England, the home or 
reside nu'C of a vicar. 

■mn ^ 



VILLA 

and all the appurtenances which may he ]»rou^i*'ht 
into direct connection with the design. Such is 
the Italian signiiieaiice of the word, whi(‘li, wlum 
adopted in English, had the same meaning. In 
the United States it has come to imply nieri'ly a- 
suburban dwelling with small grounds, and 
there is left no term so comprehmisivt^ in its 
scope as villa in its original meaning, lliere- 
fore, it is to be hoped that, with the. rtnu‘wed 
interest in formal design of country places, the 
original use of the word may again come into 
use. According to this, the house sin add be 
considered as merely a part of the whole selumie, 
and not as the villa itself. 

The villa is usually, though not necessarily, 
designed especially for occupancy during the 


VICTORIA STOHII 

a history of the Gothic Revival by Ghaiies L. 
Eastlake, London, 1872.).— R. S. ' 

VICTORIA STONE. A variety of artificial 
stone introduced in 1868. 

, VIGARNY, FELIPE DE (FELIPE DE 
BORGrONA) j sculptor and architect. 

For the Cardinal Ximeiies de Cisneros he 
made the great retable of the cathedral of 
Toledo (Spain), with its sculpture (1502). 
He afterward went to Granada to execute 
the royal chapel in the cathedral, and the fine 
monuments of Ferdinand and Isabella which 
it. contains. ■ 

Stirling-Maxwell, Annals of the Artists of 
; Bermudez, jL^icckmario. 

VIGtNOLA. (See Barozzio, Jacopo.) 


A. Great hall, with one or two stories 
over. 

35, 0. Lower tmihliiig’s; C is probably 
a kitchen, 

.1>. Chief corridor of enlnuiee. 

Jh 3\>rti<,a>, where was i»robjibl.y tlie 
prinei|)al staircase. 

Ji. Porter’s lodge. 

P. Entrance to the villa indirect, 
leading tlirougli thrci' vrsti- 
hules which could he closed. 




Villa, El-Barah, Syria; Plan i’artly restored, 


VIGNON, BARTHELEMY; architect; b. 
1762 at Lyon; d. May 1, 1828. 

A pupil of David Leroy and of De Gisors. 
In 1806 he won second prize in the competi- 
tion for the transformation of the church of 
the Madeleine (Paris) into the Temple de la 
Gloire. His design was, however, preferred 
by the Emperor Xapoleou. He undertook the 
work, and had charge of the building until bis 
death, when he was succeeded by HuvA (See 
Huvcl) The jwesent chissical form of the 
Madeleine is liis design. (See Contant dTviy, 
and Couture.) 

■ .'Paris dans sa Splendeiir; Baucbal, Diction-- 
nairc. 

VIHARA. A Buddhist monastery. Struc- 
tures of tliis vsort were often excavated from the 
solid rock ; the halls, the ceilings of which 
were siqiported by sculptured pillars, being 
surrounded by small sleeping cells. (See 
India. Architecture of.) 

VILLA. A country residence designed par- 
ticularly with a view of affording all the enjoy- 
ments of country life, consisting of a house and 
surroundings, such as gardens, terraces, grbves, 


summer. The site is selected on account of the 
beauty and healthfulness of the situation, and 
the arrangement of the grounds is such as to 
give the occupants all the advantages of the 
country. The villa is, therefore, more distinctly 
the country place of a man from the city, as 
opposed to that of a continued country residiait, 
or fanner, who gains his livelihood from tilling 
the land. And its rcipiirements arc aptly sug- 
gested in the French title for this sort of place, 
Afaison de (pleasure house). A 

villa is uot “a lodge in some vast wilderness/'' 
or a summer cottage by the wayside, but the 
country seat of a highly civilized person who 
feels the necessity of being surronmled by those 
forms of art which may tend in any way to en- 
hance or bring in relief the beniitios of nature. 

The villa, as we know it, in its typical form, 
is a product of Italian soil and of Italian art. 
Each countiy has its own method of arranging 
country places, varying with the character of 
the people, the climate, and local conditions; 
but. the fundamental principles which govern the 
desi^ of such places as may be properly termed 
villas are on the same lines as those of the 
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VILLA; RESTOKED VIEW OE THAT AT EL-BARAH; SEE PLAN 



VILLA . 

Ifelians. Some of tlie finest examples of the 
Ben aissance villa exist in Italy, with hardly a 
change wdiieh affects their main features. Their 
treatment is strictly formal. The grounds are 
laid out in archite(3tural relation to the house. 
The paths, alleys, and roads are endxewiih the 
principal openings of the house, and the whole 
ai’i'angement of gardens, terriices, groves, etc., is 
usually enclosed within walls or some lines of a 
formal character which may give one a sense of 
privacy. The hand of the artist is frankly in 
evidence, and under that hand the place becomes 
the fitting seat of the man of culture. 

The origin of the villa may he traced to the 
earliest movements of civilization. The Hang- 
ing Gardens of Babylon, those of the Pharaohs 
in Egypt, the Greek villas, these are all treated 
in literature by the writers of the time. But 
the villa could flourish only at a time of high 
civilization, when the security of property per- 
mitted men to live at a distance from cities or 
fortified towns. Therefore, it is not until we 
reach the time of the villas of ancient Rome, 
that anything like the modern villa came into 
existence. The ancient Romans were great 
lovers of country life, and the sul)ject of the 
villa was treated extensively by many writers 
on architecture and agriculture. The letters of 
Pliny the Younger give very exact descriptions 
of three of his own villas, and from these and 
the writings of contemporary authors, very exact 
rules may be laid down for the arrangement of 
country places according to the style of the 
ancient Romans. The more important of their 
villas were divided into three parts : the Villa 
Urbana, the pleasure house and grounds of the 
master ; the Villa Rustica, buildings and grounds 
set apart for the fanner, servants, cattle, etc. ; 
and the Fructuria, or purely agricultural de- 
partment. Sometimes the more common of 
these villas were composed of the Villa Urbana 
alone, being situated near Rome or near some 
town which could supply the necessaries, and so 
simply a place of retirement for the owner. It 
w^as the custom of the more important Romans 
to have several of these places in different parts 
of Italy suited to the different seasons ; one near 
the sea, one in the hills. 

Pliny’s Villa of Lauren turn, in Latium, known 
from the descriptions in liis letters, was a place 
which should he classed with the most important 
villas of the Renaissance, or with the country 
residences of the English noblemen of our day, 
and it gives a very accurate idea of the type and 
of the style of the principal features of the Roman 
villa. It will be noted that architecture and 
sculpture played a very important part in the 
decoration of the grounds. Marble, porphyry, 
and bronze were contrasted with cypress, laurel, 
and box. Large parterres w^ere laid out in 
various forms; and w^hile the ancient Roman had i 
a comparatively limited number of plants from | 
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VILLA ^ 

I which to compose his garden, as compared with 
modern times, the main characteristics of the 
modern Renaissance garden wa)uld |)rol)al)ly have 
: been observed in that of the ancient Roman. 
It seems probable that in later times tlu^ aivhi- 
tectiiral side of the Roman garden ])iayed too 
important a part. This is ahvays a sign t)f di'- 
cadence in formal villa, s, perfection in this kind 
of wmrk meaning that a ^'t‘ry nice sense^ oi‘ ]>ro- 
portion should be observed in combining t}K*s(‘ 
twm component pai'ts. Under the Barbarian 
invasion the gardens of ancient Rome disap- 
peared entirely, and it was not until the iift(‘cnth 
century that they were born again under tlu', 
Renaissance movement, the rciu'W'al of ancient 
art. It w-as under Lorenzo de’ Medici, at Flor- 
ence, that this movement (unnmciu'ed. Little 
but the traces of the original gardens remain at 
present, but enough to show (and paidhailaiiy 
in the gardens wdiich followed them) that they 
w^ere inspired by the spirit of the villas of tiie 
ancient Romans. Symmetrical forms and andii- 
tectnral lines and scul}>tural dccnratiims })la,y(‘d 
the same part. 

Founded upon these beginnings arc^ the famous 
villas so w'-ell known: the Villa. M(*(lici, the 
Villa Borgliese, Pamfili Doria, aiul Colonna, iti 
Rome, the Villa d’Este in Tivoli, and Mt»ndragont\ 
Aldohrandini, and others, in Frascati. Thcs<3 
were the residences of the most im])orta,nt 
families of that time, and tlieir scale and scope 
were so important that they have remained more 
or less intact since. Traces of some (d“ the 
Medici villas are to he found in the suburbs of 
Florence ; the Villa Ca,stello, however, is the 
only important one in a good state of preserva- 
tion to-day. 

The Villa Pamfili, near Rome, lias been 
lected from many others as containing the main 
features and the best of them. More importance 
is, perhaps, given here to the flower garden and 
the parterre than is to be found in some of the 
others, but the skill of the architect is always 
shown by giving such importance to one part or 
another as the lay of the land seems to suggest, 
carefully disposing the terraces, groves, and gar- 
dens, so as to make a complete composition in 
relation to the house. Thus the site of the Villa 
d’Este in Tivoli, and the Frascati villas, required 
very extensive terracing. The artistic value of 
these terraces, forming a foreground for the distant 
views of the Campagna, is very great, and ])er- 
haps the main characteristic which distinguishes 
them from other villas. The situation of the 
bosquet, in the Villa Medici, distinguishes it 
from that of any other bosquet. The Villa 
Albani is remarkable for the simplicity of its 
design, admirably adapted to showing the beau- 
tiful collection of sculptures of the owner. Be- 
sides the wonderful terraces of the Villa <l’Este, 
it is remarkable for the extraordinary variety of 
its fountains. The architect has taken advan- 
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tage of tlie iinliniited supply of water furnished and guarding the works of art contained within 

by the cascades above the villa, and has mn it. Whatever may have been the cause, the 

this su])])ly through the villa in hundreds of result was, undoubtedly, to produce avery per- 

fountains ()f every variety and form. The flower feet wwlc of art, every inch of ground within 

gardeuvs in the Villa Lante, the Villa Pamhli, the enclosure being taken advantage of to pro- 

aiul the Villa Gastello are their most distinctive duce some interesting effect, and a very de- 
features. lightful sense of privacy almost similar to 




dv' VlIAAr AT' 

A. Prlndnfil entrances ; vt>hieles tnountinj^ by ruada which 

pans i)aynnd the hoiiac, and iVtnu which lllghtH of fttesps 
asccixl ilie IdU. ■ . . 

B. Entrance for pedostrians by continuous path, partly a stair 

a cordon i, . , , 1.1. u 

C. Service entrances ; that on the right below passing through 

the stable vard and thencii hv anotlun- wagon rotul to the 
level of tluiton the left which is on a level with the house. 

One characteristic of all these villas, and the 
one lost siglit of in the work of the later period 
in Italy, and also in Europe, is the limitation 
of the formal grounds within a comparatively 
small compass. This may originally have been 
necessary on account of the frequency of wars, 


that enjoyed within the walls of the house 

itself. ^ 

The first European country to feel the influence 
of the classic villa of the Italian "Renaissance, 
aside from Spain, was France, where, under 
Francis I., Fontainebleau was started, entirely 
on the lines of this school. But here, even in 
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the begiiiiiing, the vast importance of the villa 
of the Idiig of France made the scale upon 
which the usual features of the villa were laid 
out much larger tlian anytliing that had been 
done in Italy. The idea of carrying formal 
symmetrical lines to a greater distance from the 
house was started. In France, naturally, very 
different conditions governed the form which the 
country house and its grounds took, because 
those of most importance were not, as in Italy, 
maisons de plaisame, occupied by the owners 
for recreation and pleasure, but were the per- 
manent seats of their owners and situated in the 
midst of their vast estates. In feudal times, 
*of course, the house was a castle, and fortilied; 
and though, under Francis I., they gradually 
assumed a less forbidding aspect, they were still 
so arranged as to be in a position to defend 
themselves if need be. At the same time, 

■ wherever it was passible, a sufficient amount of 
ground was enclosed within the fortified region 
to permit of the arrangement of gardens, re- 
stricted in size, but similar in character and 
design to those of the Italian villa. Plans of 
some of these chateaux, with their surroundings, 
may be seen in the w^ork of J. Androiiet Du Oer- 
ceau.^ These places do not properly come under 
the heading of villa, but should be mentioned 
as having had their effect in the villa design 
which was developed later in France. 

Under Henry IV. the French method merely 
indicated in the original designs of Fontainebleau 
was extended, the scale of work increased, and 
the idea introduced of extending formal lines 
through a vast forest. The style reached its 
perfection later under Le UOtre, whose genius 
expressed itself in vast proportions, and may be 
seen to-day, having been preserved almost in its 
entire perfection at Versailles. It seems as if 
the impossible had been accomplished, and one 
can scarcely conceive of a work of this magni- 
tude having been accomplished in the lifetime 
of one man. 

With the perfection, however, of Le NoWs 
style, the logical conclusion of the extent to 
which formal work could be applied out of doors 
was reached. No further step could be taken. 
The time was indeed ripe for a reaction. The 
imitators and followers of Le Notre, by their 
lack of talent and merely strict following of 
rales deduced from his method, brought formality 
into disrepute. The result was to produce a 
revolution in villa design throughout Europe. 

The influence of classic and Italian style had 
been strongly felt in England, beginning rather 
later than in France, the first important example 
being Hampton Court, done under the inspira- 
tion of Wolsey. The style spread through the 
estates of the principal noblemen and courtiers, 
and resulted in the creation of many beautiful 

^ Des plus exceUents Bdtiments de Frame, Paris. 
157(j--1579. , 


places. These ])hu‘es, liowi'ver, altlumgli their 
style was on the lim^s ol' tiu^ villa, (‘aiinol proj)- 
erly come iinder this lieadiiig, lading the s(sats of 
permanent residema^. of the owners ratlu'r tlian 
their pleasure houst^s. T1 h‘ largo <‘xteiit. of tlu^ 
estate itself surrouiidiiig tlu^ luuist', ;ind tins 
temptation to in (dude too mmdi of it within 
the lines of formal treatimait, oaust^d the uudlKuls 
of Le Notre to be (‘arriiMl to a vt'ry gnait oxtreine 
here. This may la^ [airiicailaiiy wadi staui upon 
looking at the plan of Jhulmiiitoii,^ which has 
the appearance of a vast geonu'trioal proldtun 
worked out in alleys, vistas, ere., to an extent 
fatiguing in the extreme, com pletidy obliterating 
the natural beautu's. 

The reaction against this sort of thing was 
inevitable. The w’ork of the artist had ceased. 

It does not come witliin the scope of tins 
paper to treat of the school of villa <lesign in 
England and in Eurojie, wdiich was the result 
of this reaction. Treating the w'ord “ villa, and 
villa itself, as of Italian origin, and the design 
as being on the original lines of the Italian villa, 
those- places cr(‘ated nndm- the Inuid of tin* land- 
scape gardemw and his intinenciss should be 
classified under anotlu‘r tcu-m. Sutlici^ it to say, 
that the aridiiteet now ceased to design tlie 
grounds, his work emling with the house. The 
landscape gardener here took it uj), and it will 
be seen that the reverse of formality was his 
theme, his object being, rather, to make a con- 
trast to the necessarily formal lines of the house, 
and liis desire to produce a })i(duresque efieef, 
reproducing as far as jiossible natural effects. 
It may be safely said that the result of this 
method has not Ireen beneficial to architecture, 
no distinct style having resulted. The desire to 
produce a pictures(pie building line, and a struc- 
ture which might not call too loudly for cor- 
responding style in the grounds, has resulted in 
buildings being made up of several styles, — 
towers and gables, tlie individual fancies of the 
architect and owner, playing a large part. 

It seems now that a reaction against this 
method of design, the landscape gardening school, 
is on foot, and that the direction this reaction is 
taking is a return to the old Italian school. 

The habit of life of the people in the United 
States is distinctly congenial to the villa idea. 
The winters are spent in the city and the Bum- 
mers in the country. Men go to the country 
for recreation, health, and pleasure, while in the 
city they leave their real intei'ests, business, etc. 
Climate leads them to be as much as possible 
out of doors in summer. The country houses 
should be extended, and the scheme of gardens, 
terraces, etc., which does this in the Italian 
villas can be applied hei'e. It seems not im- 
probable that within the next generation or so 
this country may be the centre of development 
in villa design. 

1 Kip’s Views* 
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VILLA ADRIANA. Near Tivoli, east of ' 
Rome. A great accumulation of buildings over 
a mile of country measured from north to south, 
and intruding two theatres and grounds for ex- 
ercise, swimnung-tanks, and libraries, in addi- 
tion to buildings of residence. Sculptures have 
luMui found there, but no organmed system of 
(‘xpjoratitni has yet made possible a perfect 
('omprehension of the structure. 

VILLA HADRIANA. (See Villa Adriana.) 

VILLA MAD AM A. Near Rome, on the 
north ; a very l)eautiful building of the later 
years of the Renaissance, always ascribed to 
Rapliael as designer, though built by Giulio 
Romano (see Pippi). 

VILLA MEDICI. In Rome, on the Pincian 
Hill ; buildings mostly of the sixteenth century, 
but altered for the use of the French Academy 
and School of Fine Art (see Prize of Rome). 

VILLA MOHDRAG-ONE, Near Frascati, 
in tlie Alban Hills ; an enormons building, in 
part of the sixteenth century, and ascribed to 
Vignola. 

VILLA PAMPILI DORIA. At Rome, 
close to the walls on the western side. The 
buildings are not of special importance, but 
the grounds are very extensive and magnihcent. 

VILLA PI A. At Re)me, a small private 
house in tln.^ gardens of the Vatican palace, 
built in the sixteentli century. 

VILLA ROTONDA. Near Vicenza in 
Venetia; one of the most lamous works of 
Andrea Palladio. 

VILLAGE. A small collection of houses ; in 
the ITiuted States, forming part of a townslnp 
and having but little independent existence. 

Tribes and subtribes of American Indians, 
in all parts of the New World, congregated, 
for at least a part of the year, in fixed habita- 
tions, that were grouped together in a village. 
Among forest tribes tliese liabitations were of 
poles covered with bark or mats, and were 
generally surrounded with liigh palisades of 
poles or logs set up vertically and sharpened 
at the top. Sometimes three or four rows of 
these logs were planted around a village. 
Among the Plain tribes the village was a clus- 
t(^r of tipis, or skin tents, arranged, according 
to a formula, in a circle. In the Southwestern 
United States the villages were sometimes, in 
early days, made up of detached stone or adobe 
houses ; but more commonly they were groups 
of grciat communal dwellings, and often a whole 
village was comprised in one single, huge struc- 
ture, like an immense honeycomb. In the 
Northwestern United States the villages were 
of two or more blocks of slab houses, with four 
or five communal houses in a block* (See 
Aboriginal American Architecture.) — F. S. D, 

VILLALPANDO,PRANCISCODE; sculp- 
tor and ai’chitcct. 

About 1540, in association with others, he 
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executed much of the sculpture' of the great 
chapel and choir of the cathedral of Toledo. 
The pulpits in gilded bronze in this cathedral 
are also ascribed to him. 

Bermudez, jDicckmai'io. 

VILLARD BE HONNECOURT. (See 
Wilars de Honnecort.) 

VILLEDIBU, RAOUL DB; abbot and 
architect. 

Abbot of Mont Saint Michel from 1225 to 
1236* He built the cloister of that abbey 
about 1226. 

Le Ildriclier, Mont Saint Midi^L 

VIMANA. Same as Sikra. 

VINCI, LEONARDO DA. (See Leonardo 
da Vinci.) 

VINERT. Same as Grapery. 

VINGBOOMS, PHILIPPES ; architect. 

An architect of Amsterdam, who erected 
many important buildings in Holland, and in 
1715 published two folio volumes on architec- 
ture. 

Immerzeel, Ilollandsdie en Vlmmsclie -KnnsU- 
naars. 

VIOLLET-LE-DUC, EUGENE EMAN- 
UEL ; architect and archmologist ; b. Jan. 21, 
1814 (at Paris); d. Sept. 17, 1879 (at Lau- 
sanne, Switzerland). 

He was educated at the College Bourbon 
(Paris) and in the atelier of Achille Leclbre 
(see Leclk-e). At the suggestion of his father, 
who was employed in the conservation of 
public buildings, he made a journey through 
France, studying ami sketching the monuments. 
He travelled through Italy in the same way. 
Returning to France, in 1840, he undertool 5 »*" 
the restoration of the abbey church of Vtkelay 
(Yonne, France) and the church of S. Pbre- 
Sous-V^zelay. About this time he restored 
the Hotel de Ville at Narbonne (Aude, France), 
and was appointed avditoi' of the Conseil des 
bdtments civUs, He was associated with 
Lassus (see Lassus) in the restoration of the 
Sainte-Chapelle in Paris. In 1842 Lassus and 
Viollet-le-Duc were commissioned to superintend 
the restoration of the cathedral of Notre Dame 
(Paris), At the death of Lassus, in 1857„ 
Viollet-le-Duc retained sole charge of that work, 
and designed the central spire and great altn.r, 
as well as the new sacristy and treasury ad- 
joining the south flank. In 1846 he began 
the restoi'atiou of the abbey clnindi of S. Denis, 
near Paris, and had charge of that building 
until his death. From 1849 to 1874 he was 
architect of the diocesan buildings of Reims 
and Amiens. In 1852 he took charge of the 
restoration of the cM of Carcassonne (France), 
with the ancient fortifications, and in 1853 was 
appointed inspecteur ghiiral des Mifices dlo- 
i cisains. In 1858 he began the reconstruction 
! of the chateau of Pierrefonds (Oise, France). 
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In 18^^2 he restored the eliurch of S. Semin, and erected many new hnildin^i^^s throin^diout 

at Toidouse, aiKi ill 1863 the chateau of Coney. France. Among his many |Hd)li(‘a,tions, the 

111 1863 he was appointed professor of most important are 17 Art Jifcsse : Ae,s‘ Or/- 

mstheticB at the Jicole des Beaux Arts (B mIs). gines, etc. (Paris, 1877, 1 voL Ito) ; (hituueut 

As his lectures were not in agreement with the on Constridt tme ‘inafsoii (Ithed., i'nris, 1883, 

traditions of the school, the students refused 1 voL ISirio) ; Deseripfion et Idstolre du 



to listen to him. He resigned his position the cMteau de Pierrefonds (8th ed., Paris, 1876, 
following year, and published the material 1 vol.8vo),Z)/c//onnaircra/sonn^r^e 
which he had prepared as the Bntretiens sur ture frangais (Psixm, 1854-1868, 10 vols.Svo); 
r Architecture. In 1873 he began the restora- Dictionnaire raisonne du Mobilier frangais 
tion of tlie cathedral of Lausanne (Switzerland), (Paris, 1858—1875, 6 yoIs. 4to) ; Entretiens sur 
and built the fine spire of that church. VioUet- V Architecture (Paris, 1863-1872, 2 vols. 8vo 

le-Duc restored many less important monuments, and atlas), Essai mr V Architecture Militaire 
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ail Moyen Age (Paris, 1854, 1 vol. 4to) Habi- 
tations modernes (Paris, 1875-1877, 2 .vols. 
folio) ; Ilistoire diun Ildtel de Ville et diune 
Cathklmle (Paris, 1878, 1 vol. 8vo), Ilistoire 
define forteresse (Paris, 1874, 1 vol. 4to)j 
PelulJtres miimles des chapelles de Notre 
Dame (Paris, 1870, 1 vol. folio), and with 
Lassus, 3£onogTapMe de Notre Dame (Paris, 
no date, 1 vol. folio). 

Saint- Paul, V%olle.t4e-D%iCj et son systeme arcM- 
ologique; S'mTAgeot, VioUetde-Buc, et son e&uvre 
dessine ; V iollet-le-Buc, Oonipositions et dessins ,* 
Bauclial, Dtctionnaire ; Aveioj Architectural Li- 
brary^ Catalogue. 

VIS. A screw; the French term used in 
English attributively. A spiral staircase is 
sometimes called a staircase d ms, 

VISCHER, HERMANN; sculptor and 
bronze caster; d. 1487. 

Hermann received the citizenship of Hiirn- 
berg (Germany) in 1453. A font in the parish 
church of Wittenberg bears his name and the 
date 1457. By him, also, are two monuments 
of bishops in the cathedral of Meissen (Saxony). 

AUgemeine doutsrhe JMographie; Scliadow, 
w herr/s BiOikmdler. 

VISCHER, PETER ; sculptor and bronze 
founder ; b, probably between 1460 and 1470; 
d. Jan. 7, 1529. 

A son of Hermann Yischer (see Yischer, H.) ; 
he received the title of Aleister in 1489, and 
was probably twenty-five or thirty years old at 
that time. He was intimately associated with 
Adam Kraft (see Kraft) and tlie bronze worker 
Sebastian Lindenast. His five sons, Hermann, 
Peter, Hans, Paul, and Jakob, assisted him in 
liis work. The elder sons, Hermann and Peter, 
were most skilful Prom their atelier came 
the statue of Otto lY., Henneberg in the Stifts- 
kirche of Rbmhild, the monuments of the 
bishops Heinrich III., Yeit 11., and Georg II. 
in the cathedral of Bamberg (Bavaria), five 
monuments in the Fursteukapelle at Meissen 
(Saxony), the monument of the Bishop Johann 
lY. in the cathedral of Breslau (about 1496), 
the monument of the Cardinal Friedrich in the 
cathedral of Krakau (Poland), the monument 
of Archbishop Ernst in the cathedral of Magde- 
burg (about 1497), etc, Peter Vischer’s most 
im})ortant work is the great shrine of S. Sebal- 
dus in the church of S. Seluildus in Niimberg 
(1508-1519). The first sketches for this work 
were made by Yeit Stoss (see Stoss, Y.). 

Neudorfer, Nackrtchten von Kunstlem und 
Werklenten in NVmiherg ; Fah, QeschicMe der 
BilxL Kunste; Allgemeine de.utsche Biographie; 
Lubke, Introduction to Beter Vischer Werke. 

VISCONTI, IiOtriB THIiiaxrS JOACHIM; 
architect ; b. Feb. II, 1791 (at Rome) ; d. Dec. 
29, 1853. 

A son of Ennius Quirinus Visconti, the 
archaeologist, who came to Paris in 1798. 
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Between 1808 and 1817 Louis studied archi- 
tecture at the Mmle des Beaux Arts and with 
Charles Percier (see Percier). In 1814 he won 
second Grand Prix and the Prix Depxiftmertal. 
In 1822 he was employed as under inspector 
under Destailleur. He replaced Delannoy in 
1825 as architect of the BibliotMque Royide. 
His projects for this building were not carried 
out, Visconti was appointed in 1832 con- 
servateiir of the eighth section of the Monu- 
ments of the City of Paris. 1835-1839 he built 
the Fontaine Louvois (Paris). He arranged the 
ceremony of the reception of the remains of the 
Emperor ISTapoIeon I., Dec. 15, 1840, and in 
1842 was commissioned to construct the monu- 
ment of the emperor in the church of the Invcd- 
ides. In 1842 he completed the Fontaine 
Moli^re (Paris), and in 1846 commenced the 
Fontaine of the place Saint-Sulpice (Paris). 
In 1850 he was appointed architect of Napo- 
leon III., and in 1851 made the plans for the 
completion of the Louvre and the gallery unit- 
ing the Louvre and Tuileries on the north. 
This work was begun July 25, 1852. After 
the death of Visconti, in 1853, it was continued 
by Lefuei (see Lefuel) aecordiiig to his designs. 
He built numerous residences in Paris, and the 
monuments of the Marshals Lauriston, Saint- 
Cyr, Soult, and Soiichet. 

Charles Lucas in Planat, CyclopMie ; Bauclial, 
Bictionnaire ; Lance, Bictionnaire ; Babeau, Le 
Louvre, 

VISCOUNTESS. (See Slate.) 

VISTA. A view or prospect provided by 
nature or art, as through an avenue of trees in 
a park, or through a series of arches or other 
openings in a building. One of the leading 
motifs of design in the planning of important 
works, as palaces, temples, or gardens, especially 
in classic or Renaissance architecture, is the 
establishment of continuous centre lines through 
openings in adjacent halls and chambers, or 
through corridors or alleys, by which vistas are 
obtained terminating in some feature of especial 
interest, such as a statue, fountain, etc. This 
device tends to order, symmetry, and coherence 
in arciiitectiiral composition. 

VITECOQ, SVMON ; architect. 

June 29, 1527, he succeeded Roullant Leroux 
I (see Leroux, R.) as muUre de rmaoruiriintect 
of the cathedral of Rouen (France). Yntii 
Guillaume Dodemout he completed tlie church 
of S. Jean at Rouen in 1547. 

Deville, CathedraJe de Bouen ; 

Lance, Dtctionnaire. 

VITONI, VENTURA ; architect ; b. Aug. 
20, 1442 (at Pistoia) ; d. after 1522. 

He was brought up as a (‘arpenter and, accord- 
ing to Vasari, was a pupil of Bramante (see 
Bramante). All the buildings which are attrib- 
uted to him are in Pistoia (Italy). The earli- 
est is the church of S. Maria delle Grazie 
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(begmi 1484). That of S, Giovanni Battista 
was begun 1495 and completed in 1513. 
Parts of the churdi of S. Chiara may also be 
by him. Vitoiifs great work is the church of 
S. Maria delb Umiltk, a combination in plan 
of the Pazzi chapel and the sacristy of S. Spirito 
at Florence. The large closed atrium and the 
choir were begun in 1494 and the central 
octagonal portion in 1509. That date is 
inscribed on the building. At his death he 
had carried the church to the windows of the 
third story. The dome is much later. (See 
Vasari.) His will is dated March 11, 1522. 

Geyrniiller-Stegmann, Die Arch, der Ben. in 
Toscana ; Miintz, Bemiissance ; Giuseppe Tigri, 
JTuova Guida di Pistoia. 

VITRIFIED BRICK. Brick burned to a 
hard, glassy consistency so as to be imperme- 
able to water and fit for damp-proof work, 
paving, or other purposes where such qualities 
are necessary. 

VITRIFIED WORK. Masonry, especially 
of silicious stone, converted into hard glassy sub- 
stance by fire and thus greatly solidified, as in 
certain early defensive works found in Scotland, 
France, etc. Argillaceous earth is sometimes 
so converted anti used for ballast in railroad 
work to solidify the backing between the ties, 
and in paving. It is called qumbo. 

VITRUVIAR. Of or pertaining to Marcus 
Vitruvius Pollio, a Roman architect of the first 
century b.c., the author of an important treatise 
which preserves niucli that is valuable in regard 
to Greek and Roman art, and is our principal 
authority for facts and practice in the building 
arts of the classic period. The term “ Vitruvian ” 
is used to distinguish principles and practices 
of the architecture of ancient Rome as revealed 
to us by this author. 

VITRirvIUS (POLLIO), M. C. L. ; archi- 
tect and writer on architecture ; b. about 83- 
73 B.C. 

The author of a Latin work in ten books on 
architecture, the earliest existing manual on 
that subject, dating from about 30 b.c. Con- 
siderable portions of his book are quoted by 
Pliny in his Historia Naturalis without 
acknowledgment, and he is mentioned by 
Frontinus (see Frontinus) in his work on aque- 
ducts. The little basilica at Faiio described in 
his book is the only building which can be 
attributed to him. Among the many sources 
from which he derived information are the writ- 
ings of Anaxagoras, Ctesiphon, Ictinus (see 
Ictinus), Theodoras (see Theodoras), etc. In a 
letter of the Councillor C. F. L. Schultz to the 
poet Goethe, the theory was first brought for- 
ward that Vitruvius’ work was really a com- 
pilation made in the reign of the Emperor 
Theodosius, and afterward ascribed to Vitru- 
vius, a well-known architect of the time of 
Augustus. This theory, with some changes, has j 
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been developed by Dr. Ussing (op. I'it.), and the 
arguments against it pn^senttHl by Bri)\vn (op. 
cit.). Leake (lMop<noic.s*/nro, 181(>, p|>. 128— 
129) supposes “that we ])osscss no more than 
parts of the original work of A'itruvius, blended 
with productions of a later age.” Tlu' work 
wns highly esteemed during the Middles Agi^s 
and frequently transcribed. Tlu‘ nianuseript 
S. John’s College, Oxford, was made as hitc as 
1316 and belonged to the Ablnw of (.tinterlnny. 
There was a manns(*ript of Vitruvius in the 
palace of the popes at Avigmui, whi(‘h was car- 
ried to Spain in the fiftc'cntli century. The 
ediUo was published by Johannes 

Sulpitius Verolanus about MSG. During the 
reign of Julius IL (Pope 1503-1513) Fra Gio- 
condo (see Giocondo) published liis (*ritical edi- 
tion, wdiich he dedicated to that Po]>t‘. The 
most important editions of the text a, re tluit of 
Poleni (see Poleni), 1825-1830, 4 vuls. 4 to., 
and the standard edition of Marini (Ronn^, 183G, 
4 vols. folio). There are Ihiglisli translations 
by Hewdon (1791), Wilkins (Loiidon, 1872), 
and Gwilt (182G). 

Brunn, Geschichte der <jriechisrhcn h’unsfler; 
Marini, Biography, in his edition of r/7/v/r/V/s,* 
Poleni, Biography, in his ediliou of I'llruri as ; 
Miintz, Bemiissance ; Aldrich, /Ch>ine)its <tf ('Iril 
ArcMtecture ; Viollel-le-Diu;, Entretiens sur V Ar- 
chitecture; Ussing, Observations on Vitrurins; 
Schultz, Brief weeJmd ; l?rown, Ussing on Vitru-^ 
mus. 

VITTORIA (DELLA VOLPE), JACOPO 
ALESSANDRE ; sculptor and architect ; b, 
1524; d. 1608. 

The autograph notes of Vittoria, preserved 
in the state archives at tlie convent of S. Maria 
Gloriosa dei Frari in Venice, are the most im- 
portant source of information about his life. 
He was born at Trente in the Tyrol, and re- 
ceived his first training in his native city. He 
went to Venice in 1543, and entered the atelier 
of Jacopo Sansovino (see Sansovino, J.) in the 
Frocuratie Vecchie. In 1547 he went to 
Vicenza and assisted Palladio (see Palladio) on 
the basilica and other buildings until 1553, 
when he returned to Venice. Much of the 
sculpture on the facade and the stucco of the 
interior of Sansovino’s Lihrerki is the work of 
Vittoria. Especially fine are the two (unyat- 
ides of the main door. The famous stucco 
decoration of the Scala (fOro in the Doges’ 
Palace is ascribed to him by Teinanza witliout 
corroboration. He was also associated with 
Michele Sammichele (see Sammichele, M.), for 
whom, with the assistance of Pietro da Salo 
and Danese Cattaneo, be made the sculpture of 
the monument of the Admiral Contariiii in the 
church of S. Antonio at Padua. In 1556- 
1568 he made the sculpture of the monument 
to Francesco Venier at S. Salvatore (Venice), 
designed by Sansovino, About 1568 he super- 
intended the sculptural decoration of tbc Villa 
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Barbaro at Maser (Yriarte, op. eit.), built by 
Palladio and painted by Paolo Veronese (see 
Veronese). Vittoria built the Scicola di San 
Fantino (now Ateneo, Venice) after 1562. He 
devoted the last years of his life to the con- 
struction and decoration of the Gapella del 
llosarlo at the ehurch of SS. Giovanni e 
Paolo (Viniw). This chapel, which commemo- 
rated tlie ])attle of Lepanto (Oct. 7, 1571), 
and contained the picture of Peter Martyr by 
Titian, was burned Aiig. 16, 1867. Vittoria^s 
tomb at S. Zacnniria (Venice) was erected partly 
by himself from his own designs. A list of his 
works is publislied by Moschini (op. cit.). 

Victor Ccresnle, ViUoria ; Tenian- 

za-iMoschini, <H A, Vitturla; Giovanelli, Vita 
di Vit.Ufri(y; Mllntz, ; Selvatico, Arch. 

€ ScHip. in Venezia; Yriarte, La Vis dim Fatri- 
cien^ etc. 

VIVAHIFM. A place where animals are 
kept alive, and as far as ])racticable in their 
natural state, as a zoological garden. When 
adapted especially to hsh, it is called an aqua- 
rium; to l)irds, an arlarj/ ; to frogs, a ranor 
rhim^ etc. 

VOLCANIC STONE. Stone which has 
been fornuMl by volcanic agency, including lava, 
peperino, pumice, tuth, tufo, etc. 

VOLTAIC CELL. (See Electrical Appli- 
ances.) 

VOLTEHRA, DANIELLO DA, (See Ric- 
darelli, Daniello.) 

VOLUTE. A s])iral scroll ; especially that 
which forms the distinctive feature of the Ionic 



VonuTB IN EoMANKH<niw Woek; S. Nicolas, 
Caen ; o. 1100. 

capital, which is repeated in the horns of the 
Corinthian and Composite capitals. 

VOMITORIUM, . One of the passages ar- 
ranged to give direct ingi'css to, or egress from, 
the various tiers of seats in a Roman theatre 
or arapliitheatre. 

VOUSSOIR. One of the stones used to 
form an arch or vault, being cut on two oppo- 
site sides to converging planes, in what is gen- 
erally a wedge shape, though in some forms of 
vault four faces converge as in a truncated 
pyramid. 


WAaON-HBABBD 

VREDEMAN DEVRIES, HANS (JAN) ; 
painter and architect ; b. 1527 (at Leeu warden, 
Holland); d. 1588. 

A pupil of Reijer Gerritszen, glass painter, 
of Amsterdam. In 1569 he assisted in the 
erection of the triumphal arch in honour of the 
entry of Charles V. into Antwerp. I)e Vries 
painted many perspective decorations in Mech- 
lin, Frankfurt, Braunschweig, Prague, Ham- 
burg, Danzig, and elsewhere, and made many 
designs for buildings, furniture, moiiuiiients, 
etc. He published works on Perspective and 
Architecture. 


Immerzeel, Hollandsche en Vlamnsclie Kunste' 
naars. 



Voussoir; Church at Arnstein, Rhenish Prus- 
sia. Arch composed oe Three VimssoiRS 
AND Two Skew Backs or Impost Blocks, 
EACH Stone cut away to give the dec'EP- 
TIVE Appearance of a Triple Arch under 

AN ENCLOSING ArCH. 

VREDEMAN DE VRIES, PAUL ; archi- 
tect and painter ; b. 1567 (at Antwerp, Hol- 
land). 

A son and pupil of Hans Vredeman de Vries 
(see Vredeman de Vries, H.). He attached 
himself to the court at Prague (Bohemia), and 
returned to Amsterdam (Holland) about 1600. 
In 1639 he was appointed city architect at The 
Hague (Holland). 

Galland, HollancUsche Baiikmist. 

VRIENDT, CORNBLIS DB. (See Floris, 
Cornells de.) 

VRIES. (See Vredeman de Vries.) 


WAGON-HEADED . Having a continuous 
round arched vault or ceiling, as in barrel 
vaulting. 
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WAGON ROOF. Same ' as Wagon Vault 
(which see under Vault). 

WAGT, CONRAD ; architect. 

In 1472 he succeeded Jost Botzinger (see 
Botzinger, J.) as architect of the cathedral of 
Strasburg ( Elsass, Germany). Some time after 
1481 he was invited to visit Milan (Italy) by 
the B like Galeazzo Sforza. 

Gerard, Les Artistes de V Alsace. 

■ WAIDLY, CHARLES DE; architect and 
painter; b, Nov. 9, 1729; d. Nov. 2, 1798. 

Be W^ailly entered the school of Jacques 
Francois Blonde! (see Blondel, J. F.) and was 
associated also with Legeay (see Legeay) and 
Servandoni (see Servandoni). In 1752 he won 
the Grand Prix d’AixMtecture and visited 
Borne. In 1 7 6 7 he entered the premihx classe 
of the Academic d'Architecture in Paris and in 
1771 the Academic de Peinture. In 1779- 
1782, in collaboration with Marie Joseph Peyre 
(see Peyi'e, M. J.), he buiit the theatre of the 
Oddon (Paris). He enlarged the choir of the 
church of S. Leu (Paris), and built a chapel in 
the Rue Hoche at Versailles. The plans which 
he made for the embellishment of the city of 
Cassel (Germany) are in the library at Gassel. 
He had an atelier in the palace of the Louvre 
and died there. 

Lance, DicUonnaire ; Leroy, Hues de Versailles. 

WAINSCOT. A, In British usage, a 
superior quality of oak imported for fine panel 
work ; hence, panel work of that material, usu- 
ally applied as a covering to interior walls. 

B. By extension, any wooden covering or 
facing of an interior wall face, especially when 
of somewhat elaborate workmanship. The use 
of the term, common in the United States as 
equivalent to dado, and applied to any material, 
is erroneous. 

WAINSCOTING. Same as Wainscot, B. 

WAITING ROOM. A room for the use 
of persons waiting, as at a railway station or 
other public place, fitted with seats and other 
conveniences. 

WALES, ARCHITECTURE OF. That 
of the ancient principality, including thirteen 
counties. In two departments of archeologi- 
cal study Wales is rich, namely, in prehistoric 
or undated remains, such as, in the first place, 
rude stone monuments, camps, and dikes, and, 
in the second place, strong castles of mediaeval 
and later date. The early remains seldom reach 
much interest in the strictly architectural sense; 
but the cistvaens are still numerous, though 
many have been destroyed ; and it is probable 
that two or three centuries ago there were more 
cromlechs and similar monuments in Wales than 
in any part of Europe of the same extent. 
There are inscribed stones also which are im- 
portant. (Compare what is said under Oath- 
stone.) The Roman occupation was so long 
disputed by the natives, and, that occirpation 
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was so purely military for a long time, that 
archseological research would undoiildedly lead 
to the identification of many of the rude trat'cs 
of fortresses and intrenchinents as bidongi ug to 
Roman permanent encampments. But oth(u*s 
are unquestionably native, and are of generally 
unknown date. Oircidar huts of rudi^ stom^ 
are found in connection with these early 
‘‘camps,” which were undoubtedly in juost 
cases hill forts of the native trilx's. 

The medieeval castles are numerous and of 
the best period, because they were built either 
by Edward I, as the means of securing his con- 
quest of Wales, or at later times, either afresh 
or on the Edwardian foundations. Conway 
Castle and Carnarvon Castle are cehdirated in 
the north, and the castles of Kidwdly, Caer- 
philly, and Raglan are equally well known in 
the south of Wales ; but some of tlu'se, and 
especially the bust named, have kept little of 
their medimval character. Raglan is an ex- 
traordinary structure, muck ruined, yet retain- 
ing so mucli of its character that it may be 
studied as the best example in Great Britain 
of a fortress residence of the earliest Tmlor 
time ; for it appears to have been begun during 
the brief reign of Henry V., and to liave been 
continued at intervals during suct^i'eding reigns. 

The catiiedral of S. David’s and that of 
Llandaft' are the two most important churches 
of Wales; but the priory chiu'cli at Brecon, 
partly Norman, partly transitional Gothic, and 
partly perfected Gotliic, is also a large i*hurch, 
and was of special interest before it was restored. 
The restoration was, however, very complete, 
taking away much of the original charm and 
introducing a certain regularity into a building, 
much of whose charm was its picturesque rough- 
ness of structure. Llandafi* cathedral has been 
even more hardly treated by succeeding genera- 
tions, for it was almost in ruins at the l>egin- 
ning of the eighteenth centiuy, and, during 
the nineteenth century, was almost completely 
built. It is, in short, an interesting modern 
Gothic church, in which the old lines of the 
building have been consciously followed as far 
as they could be perfectly understood. It is a 
plain structure with but little sciilptnrii iind of 
no great pretensions as to size. B. David’s 
cathedral has been much more fortunat(‘<, and 
if it is not all in repair this is rather because 
of the smallness and poverty of the community 
than from any neglect. The church is, indeed, 
though small for a cathedral, yet large for the 
little town and its thinly settled neiglibonrhood ; 
nearly 300 feet long, and with a transept 120 
feet long. The lady chapel and the chapels 
flanking the choir ax’e roofless, but are not 
otherwise ruined, and the church is otherwise 
in good repair. The interior is much more 
interesting than the outside, for the nave is 
one of the most beautiful pieces of unaltered 
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Eoixianesqne in Great Britain, and a very late 
iat wooden ceiling is spirited in its design and 
so boldly divergent from the style of the arcades 
which support it that it challenges admiration 
as a separate entity. There ai'e interesting late 
Guthic stalls. Close to the building, at the 
nortiiwcst, are the ruins of S. Mary’s College 
and a ])islK)])s jndace, the latter being a most 
|)it*tim‘squ(^ building and giving evidence of a 
foi*mer splendour which is well worthy the care- 
ful (^onjectiiral restoration of some competent 
student. 

S. Asaph’s cathedral, in the north of the 
])rincipality, is, in size and architectural treat- 
ment, only a very small and unpretending 
parish church ; and it lias been almost entirely 
modernized, though retaining its interesting 
window tracery and other details. 

Apart from these buildings, the churches of 
Wales are not very important. There are, of 
course', attractive parish churches, some as yet 
un restored. A clutrch at Holyhead retains very 
enrious Hfteeaith eamtury sculpture. — R. S. 

WALHALLiA. In Bavaria, on a hill above 
the Danube ami near Hatisbon (Regensburg) ; 
a. Hall of Fame, built by King Ludwig I. about 
18:K). Tlie exttTior is like that of a Grecian 
Doric tenn])le, but of granite. 

WALL. A structure of stone, brick, or other 
mat(*.rials, serving to enclose a room, house, or 
other space, and in most cases, to carry the floors 
and roof. A framed structure, as of wood or 
iron, serviiig the same pur})oses, is called a wall 
as soon as it is sheathed or covered in so as to 
look s(did. 

Cavity Wall. A wall built with an Air 
Space (which see). 

Hollow Wall. Same as Cavity Wall, above. 

Partition Wall. Ba,me as Partition, but often 
used with the sense of a jiartition of importance, 
as of solid material or between large divisions 
of a building. 

Party Wall. A wall built upon the division 
line of adjoining properties, the owner of each 
having e<pinl right to use it. It may belong to 
oJie owner, or partly to each j but what ebar- 
aetenizes it as a, party wail is the easement 
which both owners have in what belongs ab- 
solutely to neither. Party walls are built under 
})arty wall agreemcMits reciting the character of 
the wall itself and the privileges and limitations 
of use wiiich ea.cth owner may have in it. 

Springing Wall. A buttress wall ; a wull 
built to withstand the thrust of an arch. 

Sustaining Wall. A bearing wail, or re- 
taining wall, in contradistinction to one serving 
meredy as a partition or screen. 

WALL (v.). A. To form a division or par- 
tition bedween rooms. 

B, To support a superincumbent w'eigbt. 

CL To allcjrd defence, shelter, or security, as 
a rami^art, a Ibrtification, or a solid fence around 


WALL paper ; 

a garden or park. (See sub-titles under Wall, 
n.) 

WALL CHAMBER. A chamber built in 
the thickness or mass of a wall, as often in a 
mediseval castle in the upper stories. 



WALL PAINTING. The paititing of the 
surface of a wall with ornamental designs or 
figured subjects, as decoration. It is usually 
classified as Encmustic, Fresco, or Tempera 
painting. (See those terms and IMural Painting.) 

WALL PAPER. Paper, usually decorated 
in colours, used for pasting on walls or ceilings 
of rooms. The term includes plain papers in 
1018 


'WALL 'PIECE ■ ■ WARDROBE 



Walter rebuilt the western front, wliicli had 
been destroyed by fire, and added the library. 
1019 


■ single colours, or printed in many colours, often 
with gilded or bronzed patterns, often imitating 
. stuffs, tiles, wood, leather, ' and other hangings, 
or with pictorial, architeetural, or historic ef- 
fects., Various surface effects are also obtained, 
,.as satin .finish,, flock paper (called also velvet 
paper), and watered, embossed, and stamped 
.patterns. .Thick cartridge papers and papier- 
mache are used, deeply stamped with diapers 
.and, other patterns, and prepared for painting. 
The designing and manufactu,re 
of wail '.paper are important 
, branches' , of decorative, art. 

■ WAIiIi PIECE. A decorative' 
painting with figures especially 
S{lj listed to the shape, position, 
and other local conditions of a 
wall.. . 

WALL. PLATE. (See under 
Plate.) 

WAIL RIB. (See under 
Rib.) 

WAIL SPACE. That part 
of the superficial area of a wall 
unoccupied by doors, windows, or 
other featiu'es ; the clear area of a 
wail. 

WALL STRIRG. That one 
of the string pieces of a staircase 
which is set next the wall. 

WALSOTCHAM, ALAN 
EE ; ecclesiastic and anthiteet. 

Alan de Walsingham, T‘7rw?i- 
erahilis et artificiosus f rater, 
was subprior of Ely in 1321 and 
prior in 1341. As subprior he is supposed to 
have designed S. Mary’s chapel in Ely cathedral. 
After the fall of the central tower he built the 
present beautiful octagonal tower and lantern. 
Alan was a skilful ‘^fabricator” in gold and 
silver. 

Redgrave, Dictionary of Artists, 

WALTER, THOMAS XTSTICK; architect; 
b. Sept. 4, 1804; d. Oct. 30, 1887. 

In 1819 he entered the office of William 
Strickland as a student in architecture. In 
1831 he designed the Philadelphia County 
Prison, and in 1833 the fine building of G-irard 
College (Philadelphia), which was built entirely 
under his direction. In 1851 he was appointed 
architect of the Capitol in Washington, super- 
seding Robert Mills (see Mills). The old Capi- 
tol was completed according to the designs of 
Charles Bulfinch (see Bulfinch) when he left it 
in 1829, and remained practically unchanged 
until 1850, when Walter presented his scheme 
for the addition of two wings containing accom- 
modations for the Senate and House of Repre- 
sentatives. The cornerstone of the new work 
was laid by Daniel Webster, July 4, 185 L 


At the close of 1854 the walls of the wings had 
reached the height of the ceiling. In 1855 the 
old dome was removed and the new dome begiui. 
Both wings were covered in 1856. The House 
of Representatives first met in its new quarters 
Dec. 16, 1857, and the Senate Jan. 4, 1859. 
The government ordered the suspension of the 
work in 1861, but tbrough the patriotism 
of the contractors operations were contiimed 
during the entire Civil War. The exterior of 


Hollow Wall, built with Large Chambers, a Rare Form 

BECAUSE MUCH GROUND SPACE IS USED. 


the dome was completed in 1863 and the entire 
work in 1 865, when Walter retired from oflfice. 

Howard, Architects of the United States Capitol, 

WALTHAM CROSS. (See Cross of Queen 
Eleanor.) 

WANE. The bevel or feather edge on a 
board or plank sawn from an unsquared log, the 
bevel being a part of the natural curvature of 
its surface. 

WARD. A. The outer defences of a castle. 

jB. a division or quarter of a town separated 
from other quarters to facilitate the transaction 
of public business, and for the sake of proper 
representation in the town government. 

(7. One of the apartments into which a hos- 
pital is divided; as a convalescent ward, fever 
ward, casualty ward, etc. 

D, A curved ridge of metal inside of a lock, 
forming an obstacle to the passage of a key 
which has not a notch in the web or bit of the 
key corresponding with the ridge; hence, one 
of the open notches or slits in the web of the 
key. 

WARDROBE. A. A room or large closet, 
provided with presses, shelves, and hanging 
spaces, generally enclosed by doors, for the con- 
venient keeping of wearing apparel ; and where 
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in formei times the making and repairing of 
clothes were done. 

B. A piece of furniture, fixed or movable, 
enclosed by doors, and often with drawers be- 
low, for the eonvenieiit keeifing of wearing 
apparel, either hung from hooks or folded. 

C, A cloak room, as in a schoolhouse or 
other public building. 

WARDROBE ROOM. (Same as Ward- 
robe, A.) 

WARE, ISAAC; architect; d. Jan.5, 1766. 

Ware is said to liave begun life as a chimney 
sweeper. He attracted the attention of a 
wealthy patron, who educated him and sent him 
to Italy. October 4, 1728, he was appointed 
clerk of the works at the Tower of London, and 
Oct. 14, 1729, to the same office at Windsor 
Castle. He is known by his Comjplete Body 
of Architect ure (1 vol. folio, 1756). 

Eedgrave, Dictionary of Architecture. 

WAREHOUSE. A storehouse; especially 
one in wliich goods of some value are kept, 
either by the owner or occupier of the building, 
as when a large shop or store is spoken of popu- 
larly as a warehouse, or for the safe keeping of 
the property of persons who liire a room or a 
safe in the building, or who leave goods on 
deposit. (See subtitles.) 

Bonded Warehouse. In countries where a 
customs tariffi is placed upon merchandise, a 
building in which such goods may be left for 
a certain length of time without paying the 
duty, -which ]>ccomes due only on their with- 
drawal “ from bond.” According to the law of 
dificrent nations, greater or less privileges are 
allowed to the owner of such goods; thus, he 
may be allowed to exhibit his goods in bond 
to possible purchasers, or may be allowed to 
change the form of their packages, as by bot- 
tling liquors wdiicli arrive in casks, or the like. 

Storage Warehouse. In many modern 
cities, a building supposed to be fireproof and 
to be watched at all times, in -which space is 
rented for the deposit of private property. 
Persons giving up their homes are supposed to 
leave ^‘iu storage” furniture and other valu- 
ables, and rooms of different sizes can be secured 
in storage warehouses for such deposit. The 
more precious and compact articles, as jewellery, 
securities, and tlie like, are generally put in safe 
deposit vaults (for which see the article Safe). 

— B. S. 

WARING, JOHN BURLEY; artist and 
writer on art; b. 1823; d. March, 1875. 

In 1843 Waring travelled in Italy and later in 
Spain. He published -with Macquoid ^Examples 
of ArcMtectujrd Art in lUdy and Spain (folio, 
1850), ArcliUectural Studies in Burgos and 
Miraflores (folio, 1852). He was associated 
with M, D. Wyatt in preparing the handbooks 
for the Crystai Palace (8vo, 1854). He pub- 
lished also"!Z7ie Arts connected with ArcMtec- 
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ture : Central Italy XIII to XVII centuries 
(1 vol folio, 1858); Xotes of ojn Architect .in 
Spain (1 vol. 8vo, 1852); etc. 

Waring, A Becord of My Artistic Life; Awry 
Architectural Library.i Catalogue. 

WARMING. In tropica! countries, even , 
at the x>resent day, houses large and small are 
built wdthout any means -whatever of affording 
-warmth, -whether by raising the temperature of 
the atmosphere -within or by affording radiant 
heat to persons sitting near a source of heat. 
The houses, often of wealthy men, in regions 
wffiere the thermometer never goes below 60° * 
Fahr., are usually open on eitiier side to the 
wind ; and lamps, gas flames, and the like 
have to be sheltered with peculiar care on this 
account. 

In the remote past, and in classical antiquity, 
there seems to have been a comparative dis- 
regard of what we now consider necessary to 
comfort ; and even in the comparatively north- 
ern climate of Greece and Italy the preparations 
for warming were what would now be considered 
very slight. Even at the present day, many 
persons living in the cities of Italy spend the 
winter without the use of fires in stoves or 
otherwise; a physician of high standing in an 
Italian city told the writer in 1883 that be 
needed a little fire in a plaster stove for his con- 
sultation room, but that the waiting room for bis 
patients could not have a fire, as it wrould give 
persons sitting there headaches and cold feet, and 
keep his ‘patients away. So, in Pompeii, there 
has been found but one house which has any 
arrangements for warming, except in the heat- 
ing of baths. The same difference in habit is 
seen in the slight warming of English interiors 
as compared with that in use in the United 
States. As a general thing it appears that the 
colder the climate the hotter the interiors may 
be kept -with comfort, partly because the body 
seems to require a perfectly comfortable tem- 
perature (about 70° Falir.) if it has to face an 
; exceedingly low temperature when in the open 
air. The high degree of warmth considered 
necessary for interiors in Russia, north Ger- 
many, and parts of the United States, is easy 
to maintain if no great thought is given to 
ventilation ; but if a great deal of fresh air is 
called for, then the warming of such interiors 
becomes expensive and troublesome. 

In the megaron of a Greek house a fire on 
the hearth in the middle of a large room, the 
smoke of which escaped through the opening in 
the roof, would be thought sufficient even in 
winter. In the women’s apartment one or more 
small fires would be kept up. The dwellings 
of the poor were probably altogether without 
fire except for cooking. The same conditions 
existed in the ho-uses of the German farmers 
(see House), in w-hich a single fire served for 
cooking and for such warmth as was expected 
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in winter, and tke smoke circulating tlirongh 
the building is thought to haye been found 
hygienic and even agreeable, as counteracting 
odours from the cattle lodged under the same 
roof. Such a fire may, however, have been 
kept up night and day ivithout difficulty, owing 
to the abundant forests of Central Europe in 
the Middle Ages. The first chimneys would be 
a mere extension of the above described “fire 
on the hearth,” as providing a more direct pas- 
sage outward for the smoke, and as placing the 
fire against one side of the large room instead 
of in the middle. Great waste of heat accom- 
panied this change, but convenience, and per- 
haps a rudimentary notion of elegance, dictated 
it. The chimney in the Middle Ages, as now 
in many farmhouses, had a very open throat 
and flue, so that a person standing beside the 
fire of logs could see the sky above, and feel the 
rash of cold air downward besides the warm 
air ascending. The warmth of such a fire is 
merely that derived from radiant heat in the 
most pleasant and wholesome, but also the least 
economical way. The chimney in this way 
grew to be an important architectural member, 
both within and without. The “ middle chim- 
ney” of a New England wood-framed house is 
a hillock of rough masonry, in which fireplaces 
are opened, and around which the rooms of the 
house are clustered ; and the chimneys of the 
French or German chateaux are the most con- 
spicuous parts of the whole structure, adoiiiing 
the roofs outside and the walls within. In 
some cases two or three fireplaces side by side 
fill one end or side of a great hall y by which 
system one or more fires of logs could be kept 
burning, and on occasion a great amount of 
heat provided. 

The Stove (which see) undoubtedly preceded 
any attempt at increasing the convenience and 
economy of the open fireplace, partly because 
it would he readily seen that the economy of 
fuel was very great. This also supplies radiant 
heat. Another form of providing warmtli by 
radiation was in the use of the Hypocaust 
(which see). The wwmth of the floor would 
in this case raise the temperature of the air in 
the room slightly; but the direct warming of 
the person of any one standing upon such a floor 
would be more important. Some attempts at 
a like system in modem schemes for warming 
have been based on the theory that a low tem- 
perature in the surrounding air, but a greater 
heat radiated directly to the body, is a more 
healthful condition of things. The immediate 
tendency, however, of any warming of an inte- 
rior, whether by stoves or by heated fines or 
other system of direct radiation, is found in 
the demand that the temperature of the room 
shall be always kept at what is thought a com- 
fortable point — sometimes 68® Fahr., some- 
times 70®, sometimes at an even higher point. 


WARMING 

The use of furnaces, which seems to have 
begun in the United States about 1830, in- 
volved the admission into each room of warmed 
air taken directly from a chamber in the cellar, 
which immediately adjoined the iron of the 
furnace proper, a kind of stove built in with 
brickwork. In this way the use of radiant heat 
was almost ignored, but the immediate succes- 
sors of the hot air furnace, the steam heating, 
and the hot water heating apparatus, allowed of 
either or of both methods of warming. Thus, 
a radiator or a stack of radiators would be filled 
by the steam or hot water, and would warm a 
hall by direct radiation, while other rooms in the 
same building would be heated by warmed air 
rising from boxes in the cellar, in each of which 
boxes was a coil of pipe, or the like, filled with 
the steam or hot water. The hot water appa- 
ratus was in some respects the most simple, 
because when used in conservatories the pipes 
could be very large and the water would flow 
naturally and could easily be returned to the 
boiler, and no elaborate system of stopcocks 
and the like was requisite. Many houses on 
the Continent of Europe are warmed in this 
simple way, the iron pipes running from room 
to room upstairs and down, and the hot water 
circulating through them everywhere. Ameri- 
can practice has usually demanded a very elab- 
orate system of control, doubling the cost of the 
apparatus. Some hot water heaters h're filled 
with a strong brine, and that with the purpose 
of avoiding freezing in the case of sudden 
changes of temperature. Such an apparatus 
as this marks the highest elaboration of the 
scheme of heating interiors previous to the in- 
troduction of modern plants of combined warm- 
ing and ventilation (for which see Ventilation). 

— E. S. 

WARMING, ELECTRIC. The produc- 
tion of heat by means of the electric current. 
Energy is necessary to force an electric current 
through resistance, and this energy is all trans- 
formed into heat. All conductors offer more or 
less resistance to the passage of electric current, 
and the amount of heat generated is propor- 
tional to the resistance if the current remains 
the same. When the production of heat is the 
end to be attained, a comparatively great re- 
sistance is confined to a small space, so that 
there will not be conduction and radiation ex- 
cept in the direction wished. In electric 
smoothing irons, for instance, a coil of fine wire 
is placed inside the iron and the current is led 
to this coil through flexible conductors. The 
heat generated in the coil raises the tempera- 
ture of the iron till the heat that is radiated 
and conducted from the outside of the iron just 
balances the amount generated in the coil. 
When this point is reached the temperature 
remains constant. If the current is doubled, 
the beat generated is increased four times, and 
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if tlie current is lialved tlie heat generated is 
one fourth as much. By means of proper ap- 
pliances the current can be increased or dimin- 
ished with the greatest refinement, so that the 
heat is under perfect control. Electric heaters 
have been made for a great variety of uses, but 
owing to the cost of generating and distributing 
electric energy most of the heaters have been 
used where the amount of heat can be small if 
applied directly to the purpose intended. Small 
portable stoves, foot warmers, smoothing irons, 
soldering irons, chafing dishes, glue pots, and 
similar appliances have been the ones most 
commonly used. The advantages of electric 
heating are evident. It is under perfect con- 
trol. The heat can be applied in the most 
direct way, and the temperature can easily he 
kept constant. There is no combustion, and 
consequently no vitiation of the air. It is per- 
fectly clean, and the heat almost instantly 
available. Except in special cases where the 
advantages just mentioned have a considerable 
pecuniary value, heating by electricity is more 
expensive than heating by means of combus- 
tion. Electricity is usually generated by dyna- 
mo-electric machines tha.t are driven by steam 
engines, and these in turn are driven by steam 
that is generated in steam boilers by the com- 
bustion of fuel. Owing to the losses in hoil- 
ers, piping, steam engine, dynamos, wiring, etc., 
only a vky small proportion of the energy of 
the coal is available at the electric heater, and i 
to get this small proportion an elaborate system 

of appliances must be kept in repair. For this 

reason the mere production of heat is of course 
much more cheaply accomplished directly by 
combustion of fuel. However,^ in most cases 
heat is wanted only for a definite time that is 
often short, and usually one wishes to apply the 
heat to a particular object.^ Stoves and other 
appliances for getting useful heat from com- 
bustion must often generate an enormous 
amount of heat for the sake of a small amount 
made use of. A large proportion of the heat 
generated by electric heaters can he made eliec- 
tive if care is used, and on this account they 
sometimes compete successfully with other 
heaters in spite of the losses in generating the 
electricity. — Russell Robb. 

WARNER, OLIlsr L. ; sculptor; h. 1844 
(at Suffield, Connecticut) ; d. August, 189b. 

At the age of twenty-two he enter^ the 
atelier of Francois Joufiray at the Ecole des 
Beaux Arts in Paris. He remained in Pans 
three years. Among his most important works 
are the statue of W. Lloyd Garrison m Boston, 
the statue of Governor Buckmgharn in the 
Capitol at Washington, a fountain at Portland, 
Oregon. He carried out some important sculp- 
ture of strictly architectural character, as at the 
Congressional Library Building. 

Obituary in American Architect, Aug. 22, 1896. 
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■ WASH. A thin layer of water colour put 
on with the brush while in a very liquid state. , 
WASHBOARD. Generally the same as 
Baseboard. Sometimes, specifically, a similar 
member, . especially disposed so as to retain or 
throw off water and direct its flow to a drain. 

WASHER. An annular piece of leather, 
rubber, metal, or other substance strung on a 
screw joint of a pipe or faucet to secure tight 
fitting and prevent leakage, or over a bolt so as 
to make a tight joint, or enlarge the bearing 
surface when a nut is screwed over it. Wash- 
ers often serve as cushions or packing in^ the 
joints of machinery and eonstriictional iron- 
work, or in metal are used at the ends of the 
rods to give them a more secure hold on the 
points to be tied. 

■ WASHHOITSE. A, That part of a laun- 
dry in which the actual washing is done. 

A public laundry or lavatory. In this 
sense not common in the United States. 

WASHTUB. In idiimbnig, a wooden, 
metallic, porcelain, slate, or soapstone vessel or 
fixture, rectangular in form, connected by a 
trapped \vaste pipe with a soil or sewer pipe, 
sui)plied with hot and cold water, and intended 
for cleaning and rinsing the wash of the house- 
hold.— W. P. G. 

WAS 1ST DAS. Same as Yasistas. 

WAST (*VAST), JEAN (I) ; architect; d. 
1524. 

Maltre d^oeuvre of the cathedral of Beauvais 
(Oise, France). May 21, 1500, he was asso- 
ciated with Martin Chamhiges (see Chambiges) 
in the construction of the transept of the cathe- 
dral of Beauvais. He was also employed on 
the cathedral of Amiens. 

Nodier-Taylor-Cailleux, Picardie, Yol. Ill, ; Des- 
jardins, Cathidrale de Beauvais; Benoaville, 
CatMdrale de Beauvais; Bevue Universelle des 
Arts, Vol. XIV., 876. 

WAST, JEAN (11.) ; architect ; d. Oct. 8, 
1581. 

At the death of his father Jean (L), he suc- 
ceeded him as maitre en second in the con- 
struction of the cathedral of Beauvais, serving 
under Martin Chambiges until his death in 
1532, and after that under Michel Lalye (see 
Lalye). In 1557 he had succeeded Lalye as 
chief architect. Wast made the plans ol the 
famous central tower of the cathedral of Beau- 
vais, and built the lower stories, which were of 
stone. The wooden spire was added by Florent 
Dailly. This tower fell in 1573. 

(For bibliography,. see that of Wast, Jean, I.) 
WASTE PIPE. A pipe intended for the 
conveyance of waste water from afi kinds of 
plumbing fixtures, except water closets. (See 
House Drainage.) — W. P. G. 

WASTING*. The process of rough dress- 
ing a block of stone with a pick or hammer 
so as to secure approximately plane surfaces. 
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Stone so worked is said to be wasted off, (See 
Boast, V.)',' 

WATCHHOUSE. A police station; a 
lockup ; the headquarters of a police force, 
especially of night -watchnien, provided with 
cells for the temporary safe keeping of offenders 
against the peace. 

WATCHIN’G LOPT. A lookout chamber 
in a tower, steeple, or other high building for 
police or military purposes, or for fire service. 

WATCHMAN’S REGISTER.,' ' (See Elec- 
trical Apidiaiices.) 

WATER BACK. In plumbing, a coil of 
pipes, generally cast in one piece, adjusted to the 
back of a fireplace in constant use, as a stove or 
cooking range, and connected with the circula- 
tion of the hot water service pipes of a house, 
the contact of the \vater back with the fire fur- 
nishing tlie heat for this purpose. 

WATER BAR. In British usage, a small 
strip, usually of metal, applied to a sill so that 
a door or casement will shut against it, thus 
preventing the entrance of water. — - (A. P. S.) 

WATER BUTT. In a fountain, lavatory, 
or architectural structure of any kind involving 
the storage or free use of water, the receptacle 
for water of whatever form and material. 

WATER CHECK Same as Water Bar. 

WATER-CLOSET. The apartment in which 
plumbing fixtures are placed which are intended 
to receive and remove the alvine discharges hy 
means of water (see Latrine; Privy). More 
specifically, the plumbing appliance used for 
this purpose, usually consisting of a metal or 
porcelain bowl with flushing rim, connection to 
a soil pipe, hardwood seat, and flushing cistern, 
(See House Drainage ; Plumbing.) 

WATERCOLOUR. In painting, any work 
done with water as the vehicle, though some 
viscous or adhesive medium must he added. 
The varieties of this method used in architectu- 
ral practice are calcimine (or kalsomine), dis- 
temper (or tempera). 

WATER HAMMER. (See Hydraulic Jar.) 

WATER LEAP. A peculiar leaf observed 
in Greek ornament, probably a kind of ivy. 
The term was introduced by the archaeologists 
of the eighteenth century. 

WATERPROOF. Impermeable to water, 
as any structural device or covering for roofs, 
walls, or floors, to keep water from penetrating ; 
or any application of tar, asphaltum, or other 
material to the face of foundation walls to keep 
the basement dry, or interposed in the courses 
of an underpinning to prevent damp from rising 
in the walls. (Compare Damp Course.) 

WATERPROOFING. The process of pre- 
paring and applying material to render roofs, 
walls, or floors impermeable to water. 

WATER RAM. (See under Ram.) 

WATER SEAL. A body of water in a 
trap unchanging in quantity, though constantly 
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supplied and overflowed, which prevents, by 
reason of its depth, the passage of sewer air 
through the same. (See House Drainage ; 
Trap, III.) 

WATERSPOUT. A spout, pipe, or duct 
for the conveyance of water from a roof gutter 
to the ground or to a cistern. (See Conductor ; 
Leader.) 

■ WATER SUPPLY. An artificially con- 
structed system designed to furnish water to 
cities or buildings, comprising means for col- 
lection of water, stoi’age in reservoirs, tanks, or 
standpipes; distribution mains and services; 
valves, hydrants, and faucets, and sometimes a 
pumping plant. 

The water supply of hiiildiiigs varies accord- 
ing to source of supply and available pressure. 
In cities it is derived from the network of street 
mains ; hut for country houses it is often neces- 
sary to install a special supply, derived from 
w'ells, cisterns, springs, rivers, or lakes. 

Pliiiiibing fixtures are supplied either from 
direct street pressure, or from house tanks, or 
by a combination of both. Where the pressure 
in city street mains is sufficient, house tanks are 
unnecessary, hut country houses iisually require 
them to store the water pumped. A combi- 
nation of both methods becomes necessary in 
districts of cities where the day pressure is in- 
sufficient to reach the upper floors. Sometimes 
tanks fill from the street main during the heav- 
ier pressure at night ; hut in some city houses, 
and nearly always for country residences, water 
must he pumped. F or this purpose hand pumps, 
hot air engines, gas, steam, and electric pumps, 
and, in the country, windmills and hydraulic 
rams, are employed. Drinking water is best 
supplied from direct street pressure. House 
tanks are also used where the pressure in the 
main is very heavy, for this wears out piping 
and faucets quicker. 

House storage tanks are made in round shape 
of wooden staves, or oblong and square in shape 
of narrow hoards ; in the latter case the inside 
is lined with tinned copper. Lead-lined and 
galvanized iron tanks are unsafe, owing to dan- 
ger from the water coming in contact with 
these metals. Wrought iron riveted tanks, 
painted, are much used. All tanks, except 
roof tanks, require safes, and iron tanks par- 
ticularly, because they sweat in summer, owing 
to condensation. The tank overflow should 
discharge on the roof or into a sink in the 
lower part of the house ; it must not connect 
with a soil pipe. Emptying pipes are provided 
for cleaning out the tanks. All tanks should 
be covered to exclude dust and germs ; ventila- 
tion is desirable, also precautions against freez- 
ing* 

Street mains are of cast iron, and service pipes 
of heavy lead or galvanized wrought iron pipe. 
Brass ^ and | inch taps or corporation stops 
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connect service pipes with the main. Larger 
huildings are supplied from f inch and 1 inch 
services, through water meters. Public build- 
ings should have supply pipes varying from 2 to 
4 inches, and theatres 6-inch mains, for fire pro- 
tection. Water pipes in houses are of different 
material. (See Pipe.) Table I. gives the size 
of pipes used in dwellings for plumbing fix- 
tures : — 
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Supply pipes are run so they may be com- 
pletely emptied when water is shut off ; lines 
are usually kept exposed and not placed in out- 
side walls or plastered partitions. Where re- 
quired, pipes are protected against freezing. 
Branches are provided with shut-off valves and 
air chambers. Special devices are used for gov- 
erning the flow of w^ater through house pipes, 
such as ball cocks for cistern and tank supplies ; 
stopcocks in the line of pipes regulating the 
flow of water through same, and faucets or 
bib-cocks at the ends of branches for supply- 
ing fixtures. These are constructed either as 
ground key work with all-metal tapering plugs, 
or as compression work with compressible wash- 
ers. Roundway cocks give more water than 
ordinary cocks. Compression cocks are either 
hand-closing or self-closing. 

By Table II. the amount of water in United 
States gallons per minute delivered by supply 
pipes of different diameters, under various heads 
of pressure and length of lines, can be deter- 
mined. (II equals head of water in feet; L 
equals length of service in feet.) 
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Where water pressure is very heavy, pressure 
regulators are used. Water meters control com 
sumption of w’ater and check vraste, particularly 
in manufacturing establishments and large build- 
ings. 

The quantity needed for domestic supply 
varies in different cities and is larger in the 
United States than in Europe, In London 
37 gallons is a standard allowance per head 
per day. In America it is 60 gallons, which 
includes water for drinking, cooking, wash- 
ing, bathing, laundry, stable, flushing water- 
closets, and ordinary manufacturing purposes. 
In Washington the consumption reaches the 
enormous amount of 172 gallons per capita, 
daily. In cities using water meters the amount 
is much less. In New York City (Manhattan 
and Bronx), with one fifth of the water taps- 
metered, the consumption was 116 gallons in 
1899; in Lowell, one third metered, it is 80;. 
in Providence, three fourths metered, it is 57 ; 
in Morristown, N. J., where all supplies are 
metered, it is only 40 gallons. 

Bayles, J/oMse and Drainage md W^er Ser- 
vice ; Deutsches Banhandbuch;^ ¥o\^y ell Water 
Supply ; Gerhard, Sanitary Engineering ^ 

Yob 2 ; Handlmch dev Architectur, Part 111., 

Vol 4. ' ■ 

— W. P. Gerhaed. 

WATER-TIGHT. Impenetrable by water. 
(See Waterproof.) 
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WATERWORK ; WATER WORKS. A 
construction, or engine, for conducting, forcing, 
distributing, or otherwise disposing of water. 
The aggregate of constructions and appliances 
for the collection, storage, and distribution of 
water for domestic >service, for the working of 
iiiachiiiery, or otherwise for the practical use 
of a community, or for the purpose of maintain- 
ing fountains, waterfalls, and other similar orna- 
mental features of a park or garden. 

WATTIsB. Basket work ; a framework 
composed of interwoven rods or twigs. 

WATTLE AHD DAB ; WATTIiE AND 
DADB. Building with wattle work plastered 
with clay or mud. 

WATTLING-. A method of construction 
by the interweaving of boughs, rods, canes, 
withes, vines, etc. 

WAX PAINTING. That done with a 
medium composed of ■wax dissolved in an essen- 
tial oil, such as turpentine ; although this may 
be modified, if desired, by other ingredients. 
The following ine<lium has been used success- 
fully for more than twenty years in America ; — • 

4 oz. apothecary’s white wax. ^ lb. Venice tur- 
pentine. 1 qt. spirits of turpentine. Tiie wax and 
turpentine to be melted together, then the spirits 
of turpentine to be stirred in gradually and the 
whole made to boil. 

If the medium be too stiff’, add spirits of tur- 
pentine. It can be kept for an indeiinite time 
without injury. The unctuous nature of Venice 
turpentine — an oleo-resiuous substance— facili- 
tates the working of the colours and ultimately 
hardens them. This medium combines per- 
fectly well wdth the ordinary oil colours; but 
experience counsels the avoidance of oil, or, at 
least, its reduction to a mimimum. If the wall 
to be painted is of a porous nature, such as 
stone, plaster, unprimed wood, or canvas, satu- 
rate it with the medium and let it dry for a 
day or two. Were the picture to be painted 
directly on stone, the burning in” of the 
medium would be desirable. When the picture 
is to be painted on a previously existing ground 
of oil paint, the addition of a small amount of 
linseed oil to the medium is advisable for the 
first painting — not subsequently — to prevent 
possible scaling. The advantages of wax paint- 
ing for mural decoration may be summarized as 
follows: — 

(1) Its durability. Wax resists moisture and 
the action of acids and sulphuretted hydrogen 
gas. 

(2) Its flat surface and exquisite airy tones. 
It has lov/-toned and transparent capabilities 
too ; may be polished, burnt in by means of the 
brazier, and even varnished. 

(3) Its impasto, equalling that of oils without 
the latter’s tendency to darken. 

(4) Its quick-drying qualities, that enable the 
painter to complete the work in hand at a sit- 
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ting, or to continue it without fear of subsequent 
cracks. — Feedeeic Ceowkinshield. 

WEATHER (v. t.). To slope or cut or 
build with a slope, as the upper surface of any 
projecting buttress, moulding, window head, 
sill, or other exposed feature, so as to shed the 
water. (See Weathering.) 

WEATHER (v. i.). To suffer change (not 
always deterioration) by exposure to the weather. 
A stone weathers better if laid in its natural 
bed, and wood if painted. Stone is often much 
improved in appearance by Weathering (which 
see). 

WEATHER BACK. Any application to 
or treatment of the back of a wall to render it 
more impervious to wind or water, as back 
plastering, coats of tar or asphaltum, layers of 
sheathing paper, etc. 

WEATHER BOARD. A board which, 
when laid horizontally over any construction, 
its thinner edge overlapping the thicker edge 
of a corresponding board above, protects the 
surface so covered from the weather. (See 
Clapboard; Novelty Siding, under Siding.) 

WEATHERCOCK. A vane ; especially a 
vane in the form of a cock, as an emblem of 
vigilance, often associated with a horizontal 
cross bearing on the ends of its arms the letters 
N. S. E. and W., to denote the points of the 
compass, (See Vane.) 

WEATHERING. A, The inclination gi ven 
to any upper surface, as in Weather (v. t.). (See 
Araortisement.) 

JB. The process of undergoing change which 
is caused by the action of the weather. In this 
respect stone, brick masonry, uiipainted wood, 
and the like, are to he very carefully studied, 
the different kinds and qualities of each of these 
materials being very different in the character 
of their weathering. In some materials the 
effect of time on a building is almost wholly 
beneficial, giving to the surface a beauty of tint 
which nothing else can imitate, and which is 
entirely destroyed by restoration,” or by 
cleansing or scraping of the surface. Weather- 
ing is often modified by smoke, as in London, 
and by exhalations from salt water, as in Ven- 
ice ; but apart from these influences it should 
be welcomed, and materials should be chosen 
with express reference to the favourable change 
in their colour resulting from continued expos- 
ure. Painted exteriors are generally unsuscep- 
tible to this influence, for the injury done to 
painting by the weather is repaired by other 
painting. The cast-iron fronts of American 
cities are kept freshly painted, the colour often 
changing. We have no means of judging 
whether the polychromatic decoration of G-reek 
and Greco-E-oman buildings was constantly 
renewed, but it may be assumed that it was 
kept in what appeared to the custodians good 
and fresh condition. The picturesqueness 
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caused by weathering seems not to have ap- 
pealed to the peoples of antiquity. Painted 
surfaces of wood, like those of old elapboarded 
and shingled houses in America, often receive a 
very effective weathering when the paint has 
not been renewed for many years and that 
which clings to the wooden surface has become 
dim. In this way, houses seventy years old, 
or more, are sometimes as beautiful as if they 
had never been painted. The weathering of 
unpainted wood, as in the case of shingled 
roofs, differs greatly according to the kind of 
wood employed ; thus, some shingles receive an 
exquisite pearly gray which no stain or paint 
can equal for beauty; (see col. 637). —R. S. 

WEATHER STRIP. A slender strip of 
wood or metal, sometimes moulded, to which a 
strip of cloth, or more properly of rubber, is 
attached, so that when secured to the jambs of 
a door or window, and adjusted so as to bear 
against the door or sash closely, the wither is 
effectually excluded. 

WBATHERVANE. Same as Yane, A 
(compare Weathercock). 

WEB. A. The vertical 
the twm horizontal plates or flanges of a steel 
or iron beam or girder, as in an I beam. 

jB. The blade of a saw. 

O. The fiat part of a key wffich enters the 
lock. 

WEBB, JOHN; architect; b. 1611 (in 
London); d. Oct. 24, 1672. 

Webb was a nephew and pupil of Inigo 
Jones (see Jones, I.), whose only daughter he 
married. He carried out many buildings from 
Joneses designs. 

Redgrave, Dictionary of Artists. 

WEDGE. A solid body bounded by two 
planes, which meet at a very acute plane angle, 
and by at least three other planes. The perfect 
wedge is used only as a tool, but truncated 
wedges are used for arch solids (see Arch ; Vous- 
soir), and the Lewis consists of such wedges 
acting together. 

Foxtail Wedge. (See under F.) 

WEIGHT (I.). The force of gravity acting 
vertically, as in the case of a pillar or horizon- 
tal lintel, or diagonally, as along the line of a 
rafter. (See Stress.) 

Breaking Weight. The w’-eight which is 
just sufficient to break a bar, beam, or the like. 

Crushing Weight, The weight which is 
found sufficient to crush a solid, as a prism or 
cube, of known dimensions. 

Shearing Weight. (See under Shearing.) 

WEIGHT (II.). For a window. (See Sash 
Weight.) 

WELDING. The process of uniting or con- 
solidating two pieces of metal by hammering or 
compression, with or without previous softening 
by heat. With most metals this process is ac- 
complished just before the actual fusing point 
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of the surfaces to be united is reached, the 
fusing being done in the forge, by blow pipe, by 
a hot iron, or by a current of electricity, and 
the union of the abutting points so treated 
being obtained by compression, by percussion, 
or by both, according to the nature of the metal. 

WELL. A. Primarily a spring which wells 
up from the earth. 

B. . More usually a deep pit, usually cylindri- 
cal in form, and comparatively small in diame- 
ter, by means of which access is given to a 
spring deep in the earth. Ordinarily the water 
is drawn from such a well by means of a bucket ; 
but there are a few cases in which access to the 
water is gained by more elaborate means. Thus, 
ill the remarkable well at Oivieto, called Pozzo 
di San Patrizio, the cylinder is 180 feet deep 
and nearly 50 feet in diameter, and this is filled 
with a tower or shaft of masonry, double- walled, 
containing between the walls two continuous 
spiral staircases, which occupy the same space 
in the tower, that is to say, a person ascending 
or descending by one of the spirals has the 
other above and also below him. The water, 
filling a cylindrical cistern at the bottom, is 
reached in this way, and is brought to the sur- 
face on the backs of asses, and by similar means. 
Illustrations of this well can be seen in the 
book entitled Stcmpe del Diiomo di Orvieto, 
published at Rome, 1791. (Compare Well 
Curb.) 

C. An open space, more or less enclosed, 
and commonly of small dimensions as compared 
to its height. Thus, the open space between 
walls in which a stair or elevator is placed may 
be spoken of as a well, while the term is equally 
applicable to a wellhole in its more specific 
meaning. — K S. 

Absorbing Well. A well sunk through 
impervious strata to enable surface water to 
reach an absorbent stratum and so be carried 
away. Called also Drain Well ; Waste Well. 

Drain Well. Same as Absorbing Well. 

Waste Well. Same as Absorbing Well. 

WELL CURB. A parapet or low wall 
built at the mouth of a well to prevent persons 
or beasts from falling into it, and so arranged 
as to allow of drawing of the water under 
proper conditions. The term may be taken to 
cover also the appliances for drawing the water, 
so far as they are constructive in character and 
not mere pieces of machinery. The well curb 
of common wells at farmhouses in America and 
largely in England is of wood, and often has a 
slight roof overhead. This is sometimes en- 
larged into a decorative piece of architecture, 
especially for a well on the village green, or the 
like, or when a memorial purpose is attached 
to it. 

The well curbs of the Middle Ages have 
generally perished. There are, however, some 
elaborate wrought-iron canopies and herses ex- 
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Isting, as notably in Isfiiremberg and cities of 
Beigiiim, some of wliicli liave come down but 
little altered from tlie fifteenth century. Very 
splendid well curbs of architectural character 



W'ell Cukb, Ratisbon Cathkdbal, Bavaria, 
15th CaNTTTRY. 


exist in some towns of Italy. Thus, one in 
Pienza, attached to the Palazzo Piccolomini, 
has two columns upon which rests a trabeated 
structure treated on either side like a classical 
entablature, and from the under surface or 
soffit ot this trabeation is suspended the wheel 
and other machinery for the buckets of the 
well. Another at San Gimignano in Tuscany 
is much more simple and probably earlier. In 
character it is still somewhat mediaeval and 
probably dates from the early fifteenth century. 
The horizontal beam of stone in this case is 
supported on simple uprights which are carried 
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out on the inner side with corbels, so as to 
diminish the free bearing of the lintel, which is 
loaded with a small ornamental superstructure. 
(See Vera da Pozzo.) — R. S. 

WEIiENB, FRANTZ ; engineer; d. Dec. 6, 
1897 . 

A Belgian engineer. He ivas vice-president 
of the jury of Glasse 66 (civil engineering) at 
the Paris Exposition of 1878. For a long time 
he directed the works at the Palais do Justice 
at Brussels (Belgium). 

Necroloyie in Construction Moderne, Dec. 18, 
1897. 

, WELLHOLE. Any open area of which 
the vertical dimensions generally predominate 
over the horizontal, and in this general sense 
not to he distinguished from Wdl, C\ excc})t as 
being smaller. In its most sj)ecific use, the 
clear vertical space about which a stair turns, 
or between a stair and a landing or passage 
parallel to it ; usually limited by the hand rail ; 
but not the hole in any one fioor as commonly 
as the vertical space left open through two or 
more stories. 



Wei^ Curb ; Pjazza bei Signori, Verona. The 
Curb Proper anb the Columns anb Cross- 
beam ARE OP Marble ; the Box with Wicket 
IS OF WOOB, ANB TEMPORARY. 

WEIili HOUSE. A small house or pavilion 
built over a well. 

WERWE, CLAUX DE. (See Claus de 
Werwe.) 

WEST END. (See Orientation.) 
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WEST rNDIES, ARCHITECTURE OP. 
That of the islands, their conn try districts and 
their towns, some of which latter are of ancient 
establishment and contain buildings of the six- 
teenth century, and those wdiich haye imme- 
diately succeeded them, w^hile others are in 
architectural character entirely of the nineteenth 
century, and not of its earliest years. The 
number of communities is so great and they 
are individually so petty, the number of na- 
tionalities and of national influences represented 
by these communities is so large, that nothing 
can be done here more than to call attention to 
a few of those marked peculiarities which make 
the architecture of the islands interesting to the 
student of piaiming and design. 

It will readily be understood that the 
churches are not strongly differentiated from 
those of Europe. The cathedrals and larger 
churches of Cuba, Santo Domingo, and Puerto 
Rico are, like those of Mexico, reflexes of the 
buildings of Spain of slightly earlier date, nor 
are there, as sometimes in Mexico, any novel 
principles inherent in their design. The Angli- 
can church of the comparatively wealthy town 
of Port of Spain, Trinidad, is, in its plan, its 
general appearance, and its location among 
trees, a slighter and less cared for English 
parish church, and that is all. The proclivities 
of men of the south of Europe are seen in the 
solid masonry of the Spanish buildings, and 
those of the English builders of the first half of 
the nineteenth century are equally visible in the 
slight structure last named. The Spanish feel- 
ing for design is well shown in the cathedral at 
Oienfuegos in Cuba, and something of it is visi- 
ble in the church of Guadaloupe in the same 
island, as also in the cupola and its arrange- 
ment at Guayama, Puerto Rico. On the other 
hand, there is here and there among the British 
colonies a small attempt at modem Victorian 
Gothic church building, but it is never of im- 
portance. The Britislx settler, even in the 
oldest colonies, seldom thinks that he has come 
to stay; the permanent resident, ^‘the West 
Indian,” exists, but there are not enough of him 
to make a church building community. 

The public buildings are impossible to classify. 
There is here one of considerable importance ; 
and, again, in another colony, equally large and 
rich, there is nothing which deserves remark on 
account of its plan or disposition, or which, in 
its exterior design, differs from a private house 
somewhat enlarged, or from two or three private 
houses side by side. Thus, in the great British 
colony of Trinidad, the governor lived in a cot- 
tage which was nothing more than the Lodge 
attached to the Botanical Garden near Port of 
Spain, until about 1876, when a new house was 
finished which has since been the gubernatorial 
I^alace. Even the new house is small compared 
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a national or, at least, a provincial building of 
some dignity. So the Captain GeneraFs palace 
at Havana — long and low, with only one story 
above the ground floor arcade — has not a very 
imposing character, but its patio within is dig- 
nified; and so, to an even greater degree, is the 
court of the Club House, which our iiew^spaper 
writers call the “Spanish Casino,” at Havana. 
At Mayaguez, Puerto Rico, is a town had not 
badly designed, with an order of pilasters in the 
principal story and large open arches between, 
and this fronts upon a plaza which is laid out 
with a really imposing disposition of pilasters 
and terraces, though on a small scale. 

There must here be mentioned some of the 
curious conditions which obtain in a climate 
where there has never been frost in the memory 
of man, and where the range of temperature 
is very moderate indeed. Thus, where there is 
no frost, the conditions which govern masonry 
are radically diflerent. Water is hardly to be 
feared by brickwork, even when only fairly well 
laid, where the thermometer never goes below 
65^. If one walks through the streets of Char- 
lotte Amalia, the one town of Saint Thomas 
and a busy free port, as soon as the streets 
beghi to climb the steep hillsides back of the 
town, it will be noted that the whole street, 
carriage way, foot way, street gutters, and all, 
are arranged to take a sudden and overwhelm- 
ing flood of water. In the same town a great 
deal has been done of late years in the building 
of comfortable small houses, and in the dressing 
up and fitting with pretty garden walls, and the 
like, of these and of the older dwellings; and 
all these accessory structures are built of 
masonry — of good average brickwork laid in 
lime mortar and rather prettily and fantastically 
adorned with the material itself. No precau- 
tions are taken against the “heaving” or “lift- 
ing ” or “ creeping ” of these copings, or of the 
foundations; nor, indeed, is it necessary to 
guard your foundation against anything except 
the direct rush of a summer flood. Every one 
who knows our New England towns is some- 
what familiar with that curious coping which is 
made of large boulders, roughly dressed on one 
side so as to form a bed, and then laid upon 
the top of a wall, their great mass preventing 
for a few years any disturbance from frosts, and 
the spaces between them, triangular or other- 
wise, being covered as best may be for one 
season at a time. It is precisely in the other 
way that the Danish mason works in the 
tropics. He will set a flight of steps the whole 
width of the street, alternating with the slopes 
above and below, — providing, in short, a stair- 
way a cordons where the grade is too steep for 
a ramp ; and he builds these steps of brick set 
on their edges, so that each tread is composed 
of the "face ot* ^nT"F‘'n^p aF FIip iTriAlT'a 
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is found to wear perfectly well, for the narrow- 
joint and the fairly weil-mixed and well-laid 
mortar defy the rush of the warm rains even 
when these have accumulated in the hillside 
above and rush down in toiTents. 

Now, the dwelling houses of olden time seem 
to have taken little note of these peculiarities 
of climate, and still less of those requirements 
of life in the tropics which the older lands of 
the sun — India, North Africa, and Java — - 
have studied. The houses of even sixty years 
ago are European houses, differing in little 
except their somewhat inferior comstniction 
from the house of the mother country — Spain, 
Great Britain, Holland, Denmark. The town 
of Willemstadt, at Curasao, presents on its 
harbour fronts just such rows of gabled houses 
as, in the seventeenth century and to day, faced 
and still face the canals of Amsterdam. The 
dwelling house on a village street in Cuba, as 
in the towns of the Spanish Main (Puerto 
Cabello, Cumana, Caracas, Ciudad Bolivar), is 
Spanish in character, low, with hut few open- 
ings on the front, and those heavily fenced, the 
monstrous cage of stout wooden bars built out 
a foot or more from the face of the wall, so that 
the inhabitant leaning on the sill can look up 
and down the street through the bars which 
form the flanks of each cage. If few of these 
houses are built in the orthodox way around a 
patio, it is because the simplicity of life and the 
small amount of money spent upon each resi- 
dence has, in most cases, prevented this. In- 
stead of a court surrounded on every side with 
a colonnade with rooms opening from this, quite 
like a Roman peristyle and its adjoining apart- 
ments, a Spanish colonial house of medium size 
is apt to consist of a building on the street in 
front, another building on the street or alley in 
the rear, and an open yard between, divided 
from the neighbouring property by a high 
masonry wail on each side, and affording in 
one corner of its breezy extent the most com- 
fortable place for the family meals, served at 
a table beneath an awning. These houses are 
built directly upon the ground, with hut seldom 
any cellarage below the principal floor, which, 
indeed, is laid with bricks or tiles upon a pre- 
pared surface — with nothing else to separate it 
from the natural soil. 

In the above, and in similar ways, the 
European house has become adapted to tropical 
requirements ; but this change is more marked 
in the recent dwellings, that is to say in those 
of the last thirty-five years, than in those of any 
previous epoch. Thus, it has been customary 
during those years to alter the town houses 
from their original aspect, as of town houses in 
Southern Europe, by building, outside of their 
stone walls, long stretches of wooden galleries 
wliich are enclosed on the outer face by jalousies. 
This involves great changes in the internal 
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economy. Suppose a house standing at the cor- 
ner of two- streets; on each side fronting upon 
the street and its own garden, however small the 
latter may be, you build a gallery, like a veranda, 
but enclosed eveiywhere with light woodivork 
with slats like those of the Venetian blind, but 
broader. These slats are generally fixed, but 
every now and then there is a panel which opens 
on hinges, and every now and then there is a 
glass window' set into the slatted w-all, the pur- 
pose of that window being to give a free outlook 
during the torrential summer rains, -when all 
jalousies must be kept tightly closed. . The floor 
of this veranda is on the level of the floor of 
your rooms within ; therefore, you cut the wiii- 
dow'-back or alRge aw’ay, you remove the glazed 
sash entirely, and leave free exit from the rooms 
within to the gallery. This gallery increases 
the size of your house by just so much. There 
is no longer any provision for shutting out the 
external air. The pretence of the necessity of 
shutting casements or sash like those of Europe 
is dismissed. Some centuries of experience have 
proved to the inhabitants that there is no day in 
the year when a thorough draft is not desirable, 
and, therefore, one ceases to shut out the winds 
of heaven, and resorts instead to various devices 
for protecting the flames of kerosene lamps or 
candles from too direct sw^eep of the wind. 
Nothing else is to be feared, for there are no 
fires nor any fireplaces in the house, and dust 
must needs he allow^ed to come in freely and 
settle, even in the course of a few hours, visibly 
upon floors and furniture. These galleries are 
never on the street level, nor, in the country 
houses, are they veiy often as near the ground 
as the verandas in the United States. In the 
city the sidew^alk is left beneath the gallery, 
which is supported on posts, and in the country 
the better houses have the family rooms raised 
a half story, or even a wfoole story, above the 
ground level, and the first gallery is also at 
that height, level witli the floor to which it 
corresponds. 

The effect of all this upon the architectural 
appearance of the streets is very great. The 
street of a pxosperoTis towm in a colony of mod- 
ernized tendencies show's an almost unbroken 
row of wfoat seem to be large wooden houses 
walled entirely with window shutters. The fact 
that there is a stone or a brick house inside of 
this outer shell concerns no one. As for the 
larger dwellings in town or country, where the 
structure is newly arranged or rearranged, and 
where there has been money enough to do things 
in a fairly convenient way, the marked peculiar- 
ity is the opening up of all partitions so that 
the trade wind may search out every corner of 
the dwelling. Thus, in a merchant’s dwelling 
house of Barbados, Trinidad, or Jamaica, to 
name the British islands only, the drawing- 
rooms and sitting rooms open into each other 
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and into tlie- entrance passage or staircase 
by doorways set close together— 4 feet 8 inches 
of doorway to 2 feet 4 iiiciies of pier ; and these 
doorways are not filled by doors, either sliding or 
hinged, nor have they, in most cases, portih:eSy 
unless those of tiie , most absolutely movabie 
i|uality, easy to put up and easy to take down, 
and put away. In like manner, partitions, 
dividing the bedrooms are very often kept to the 
height of S feet or thereabouts, the remaining 
space below the ceiling left open with the slight- 
est railing of wood filling up the space between 
the solid partition and the ceiling. Whatever; 
inconvenience this may cause, as not preventing 
the free transmission of sound from room to 
room, is put up with tor the sake of the free 
admission of air. Ainl in this connection we are 
reminded of the great hospital at Port of Spain, 
and the boast of the physician in charge con- 
cerning its perfect ventilation. The ventilation 
consists of the admission of the winds as they 
blow, freely, throughout the rooms, above a 
height of about 7 feet. The 7-foot screen 
shelters the patients! beds, the space above that 
and to the ceiling is the opening for “ ventila- 
tion.*’ Slowly the northern European mind has 
reached the conclusion that conditions are difier- 
ent in the heavenly climate of the West Indies, 
and has accepted the novel situation. 

The above are the marked peculiarities of 
building among the West Indian islands. The 
conditions of the time are not favourable to the 
development of a new style, of architecture^ In 
an architectural epoch these new principles of 
planning and building might be expected to, 
develop something very interesting in an artistic 
way, and that before many years had passed. 

— R. S. 

WESTMINSTER HALL. (See under 
Hall.) ■ 

WESTMINSTER PALACE. In London ; 
originallj an irregular group of buildings of 
many epochs, which was nearly all destroyed 
by fire in 1834. Since that time the new. 
palace at Westminster has been built, which is 
nothing more than the legislative palace of the 
United Kingdom of Great Britain, and Ireland, 
or, as it is more commonly called, the Houses 
of Parliament. This building w^^ designed by 
Charles Barry, who was knighted after the 
completion of the work. Westminster Hall 
forms the public entrance to the building, and 
this disposition has saved that important struc- 
ture from serious alteration, the taking down 
and the repairing of the southern wall being the 
only change made. The building encloses 
eleven principal courts. The official residence; 
of the Speaker, the Sergeant-at-Arms,‘ Librarian, 
and other ,officei;s of the House of Commons,- 
and of similar officers of the House of Peers, 
are included in the structure. ' The whole build- 
ing is an elaborate piece of Tudor Gothic, 
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rather successfully maintained throughout, but 
the exterior is a rather monotonous piece of 
panelling, similar in all its parts, and there 
is not much satisfiiction for the enthusiast in 
fine art, except in the study of a few of the 
large aiid impoi4ant wall paintings. 

The greatest peculiarity is the aiTangement 
of the two legislative chambers. The House of 
Commons affords sittings for only about two- 
thirds of its members, and this on benches 
which have no divisions, and are like the pews 
in a church. There are no desks or other 
conveniences for papers or for writing. The 
accommodation for strangers, too, is extremely 
limited^ for the galleries on both sides of the 
House are for members, and the lower gallery 
over the Speaker is for reporters. Strangers, 
then, are admitted to two galleries at the end 
opposite the Speaker, containing in all about 
tvro hundred sittings, and women are admitted 
only to the gallery behind the Speaker and 
above the reporters; ■which is fitted with a 
grating in front and resembles a cage. The 
chamber is, indeed, very small, its dimensions 
being given generally as 45 by 70, and 41 feet 
high, and the retention of it in this form, so 
that all speakers can be easily heard and all 
debates he kept conversational and easy, seems 
to h§ the reason for the anomalies above men- 
tioned.: The House of Peers, is larger, a little 
wider and higher, and nearly 100 feet long. 
It is also much more elaborately fitted. 

• — R.S. 

WESTON, WILLIAM DE; architect. 

William de Weston built S. Stephen’s 
Chapel, Westminster, in the reign of Edward 
III. 

Redgrave, Dictionary of Artists. 

WHEELING STEP. (Same as Winder.) 

WHISPERING GALLERY. A room, 
natural or artificial, so shaped that a whisper 
or other faint sound, produced at a particular 
point, can he heard at some distant point with 
remarkable loudness. 

Whispering galleries, are usually accidental, 
but may- with-out difficulty be predetermined. 
They are of two general types — focussing and 
conducting. In the one the sound diverging 
from the source is received upon some concave 
reflecting surface, and is concentrated again at 
the conjugate focus. One of the best and most 
accessible examples of this type is the Statue 
Hall — :the old chamber of the House of Rep- 
r^entatives — in. the Capitol at Washington. 
The ceiling of 'this is a very considerable por- 
tion of, the surface of a sphere whose centre is 
near the floor. Standing at the centre of this 
sphere, one can hear his own whisper returned 
Standing at one side of this point, he 
can whisper, especially if he turn his face 
toward the ceiling, to a person standing at an 
equal distance on the other side of the centre. 
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For JUiy position of tlie speaker there is cor- 
responding- point at Avliiidi the whisper is more 
or less aeminitely hamssed. The ceiling, painted 
so thut it appears ihH''ply panelled, is smooth. 
Had tlu'. ceiling hcen jjanelled, the rcfiection 
would huA-e hoen irn'gular and the elfect very 
much reduced. The most accurate form for a 
wliispering gallery is that in which the reflect- 
ing siirfaee is a considerable portion ot tlie^ snr 
face of an ellipsoitl, that has for its foci the 
two points between which there is to be a 

communication. _ . 

Tlie second type of whispering gallery is best 
illustrated in the dome of S. Paul’s cathedral, 
London. A whisper close to and along the 
smooth concave wall is continually deflected 
inward upon itself by the wall, is prevented 
from spreading, and is thus conducted with but 
slightly diminished intensity to the other side 
of '"tlie dome. The sound, travelling from the 
sonree by great circles, concentrates again at 
the opposite end of the diameter on which the 
sound is produced. The spherical form is, there- 
fore, in tliis case the best. \ 

The essential difference between tbe two, 
types is: thut in the firet the sound is 
brought to a focus after a single reflection ; in 
the second it is brought from the one point to 
the other by a series of reflections at short 
intervals, and it is in this sense that it is 
spoken of as conducted. In the second case, 
the convergence of the great circle paths or 
successive reflection might be regarded as focus- 
sing the sound. — W. 0. Sabine. 

WHITE, -d. Having a surface which re- 
flects light as it is received, without change in. 
its spectral quality; hence, having a surface 
nearly or approximately perfect in this respect. 

In the arts and trades white -wood is almost 
.any wood of pale colour, yellowish, brownish, 
or of a greenish gray: the white coat in 
plastering is the finishing coat even if much 
.speckled, or even of a generally gray hue; 
vdiite armour in the fifteenth century and later 
was brightly burnished steel, as distinguished 
from that of blackened, browned, or reddened 

surface. • ^ i? 

B. In many trades and arts, devoid ot 

colour, or nearly so ; transparent, or nearly so. 
Thus, white glass is clear glass, such as is used 
for common windows and tableware. 

WHITE FINISH. (See Plastering.) 

WHITE HOUSE. In Washington, capital 
of the United States ; the official residence of 
the President, finished in its present form m 

WHITS LEAD. A mixture of the carbon- 
.ate and hydrated oxide of lead in about the 
proportion of three quarters of the former to 
one quarter of the latter. In manufacture the 
resultant pure white carbonate is seldom more 
than 65 per cent j mixed with 10 per cent of 
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linseed oil it forms the paint known as white 
lead and oil. . ^ 

WHITEWASH. A composition of quick- 
lime and water, or of a whiting size and water, 
used for whitening woodwork, brickwork, the 
plaster surface of walls, etc., especially in 
cellars. A superior kind of whitewash, often 
tinted, is called calcimine, or Kalsomine. 

WHITING. A preparation of dried and 
ground chalk, used in line whitewasliing and 
ill distemper painting, also as an adulterant in 

making putties for modelling and gilding. 

■ WICKEEITP. Same as Wickyup. , ^ ■ 
WICKEK. A pliant twig, osier, or withe 
used in making wickerwork or basketwork, 
also work done and any fabric made in this 
way. As applied to the making of closures 
with mud or clay, wickerwork is generally 

called wattle (see Wattle and Pab). 

WICKET. A small door, gate, window,^ or 
trap ; especially a small door or gate forming 
part of a large one, usually specified as wicket 
door, wicket gate, etc., according to use. 

WICKYUP. (Written also wickiup and 
wickeeiip. Wikiiip is the form adapted by the 
United States Bureau of American Ethnology, 
ill accordance ivith the system used there.) 


WicKYUP ; Pai Ute Form, of Title Rushes ; 
Nevada. Thebe is generally an Opening 
AT Top. 

H. An American Indian hut or shelter com- 
posed of brush, rushes, boughs, or b^k ; esp^ 
cially one of the dwellings of the Pai Ute, wbieh 
are built of tule rushes woven over a conical 
framework of poles 8 or 10 feet lugb, _and 
also in some localities of rough cedar (jumper) 
or pine branches covered with boughs and twigs 
from the same trees, and open to tbe snn tor a 

third of their circumference. cx i 

B. Throughout tbe Western United btates 
any rude, temporary shelter or habita,tioii. 

Tbe derivation is from the Algonquin, though 
Dorsey suggested (p. 276, 13th An. Rep. ha. 
Eth.) an origin in the Dakota word imlceyapi, 
the plural of wakeya, a form of skin tent, ibe 
word is found in many of the Algonquin dia- 
lects. In the Sac-and-Fox-Algoiiqum it occurs 
as wigiap and wikiapi, being, according to Uat- 
schet, their form of the word “wigwam In the 
Menomini-Algonquin it is wikiop, a habitation 
1040 


. WIGWAM 

of "baik, brash j or wood. According to Hoffinan 
(14th Ati. Me}). Bu. Eth,) it m a corraption of 
wikomik, wliich in turn he derives from wigi- 
warn (wigwam). It would appear, however, 
that inasmuch as w€d is a w^ord for home and 
welcop ’m Imswood bark, that a probable derb 
vation is from a compound of these two, tviM- 
tcefeoj}, denoting a home covered with basswood 
bark (or with mats of basswmod bark) as dis- 
tinguished from one covered with another mate- 
rial. This would be contracted according to 
Indian habit into wikiop. (See Communal 
Dwelling; Wigwam'; Tipi.) — F. S. Dellen- 
.'■BA'tFGH. ■ ■ 

WIGWAM (pron. wig'-w^ahm). (From the 
Algoiiqum, -wig kmmj well Iwam, and toigeimm.) 
Hoffman derives unkomfk, another Algonquin 
name for a house, also from wngiwam, but this 
would appear rather to he contracted from 
something like ivikimatik; home, and 

tree or wood, and meaning a house 
of wood or logs, as distinguished from wigiwam, 
derived from wigi (wigwas), birch hark, a house 
of birch bark. The American languages differ- 
entiated and eliminated in this manner, and it 
is probable that the variation in the Algonquin 
terms for house arose, at least partly, by differ- 
entiations, combinations, and contractions (see 
Wickyup). The derivation of wdgwam is also 
given from wek, his house, or weJcowan, their 
house. W'hen the dialects of Algonquin have 
been more thoroughly studied, the confusion 
now existing as to the derivation of wigwam, 
and other terms, wall disappear. 

A. An Algonqnin house, built of poles and 
bark or mats, varying in size and shape accord- 
ing to locality and tribe. It w^as generally either 
circular or a flattened ellipse. It was made by 
planting poles in the ground and bringing their 
tops together. The Ojibwa brought them to a 
point with a curve outward, that is each pole 
was bow-shaped, the convex side out. The 
Menomini form was a flattened ellipse with the 
poles forming an arched roof ; and when the 
wigwam was quadrilateral its roof was arched. 
The covering was of various kinds of bark, and 
also mats of woven basswood bark, and skins. 
The covering was held in place by a second 
series of poles tied through to the first ; and on 
the inside horizontal poles were added for brac- 
ing. A hole was left in the top for a smoke- 
outlet. The size on the ground was about 10 
by 14 feet for the oblong, and 10 to 16 feet 
for the circular. The height was from 6 to 10 
feet. The quadrilateral were much larger, being 
sometimes 50 or more feet long. 

B, In popular use, any Eedskin habitation, 
except the stone and adobe houses. 

O, In the United States a large building, 
more or less permanently constructed, used for 
political meetings. These were originally rude 
board structures of a temporary nature, but 
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some substantial buildings are now so called, 
as Tammany Hall, New York, which is often 
spoken of as the “Wigwam.'’ (See Lodge; 
Long House; Tipi.) — F. S. Dellenbaugh. 

WIKOMIK. An Indian habitation made 
of logs, bark, or other material ; probably origi- 
nally meaning specitically a house of logs ; a 
wigwam. (See Wigwam and A¥ickyup.) 

WHiARS BE HONECORT; architect. 

Wilars, thought to have belonged to Hoime- 
court, a village near Camhrai (Nord, France), 
is known by an album of sketches preserved in 
the collection of manuscripts taken from the 
Abbey of S, Germain des Prds, which are now 
in the Bibliothbque Nationale, Paris. In the 
fifteenth century the volume contained forty-one 
leaves of vellum. There are now but thirty- 
three. The drawings are made with lead or 
silver point, sometimes inked in. The book 
contains numerous figures probably taken from 
sculpture or glass, sketches of architectural de- 
tails, such as the plan of the tow^ers of Laon, 
the rose window at Chartres, the rose window 
at Lausanne, and many mechanical devices. 
From internal evidence contained in his book, it 
is supposed that he was one of the leaders in the 
development of Gothic architecture in the thir- 
teenth century, and that he built, between 1227 
and 1251, the choir of the cathedral of Cam- 
brai, which was destroyed during the French 
Revolution. About 1244 he visited Hungary. 
The apse of the church at Meaux and the 
church at Vaucelles, also some buildings in 
Hungary which show French influence, have 
been attributed to him by different writers. 

Villard de Honnecourt, Album (edition Las- 
sus-Darcel) ; Wilars de Honecourt, Sketchbook 
(translation by Willis, with essay by Quicherat) ; 
Garling, Memarks on the Album of Villard de 
Honnecourt, 

WILDERNESS. In ornamental gardening, 
of the formal sort, a part of the grounds less 
regular in treatment, and supposed to have 
some of the wildness of nature. 

WHiKINS, WILLIAM, M.A., R.A. ; ar- 
chitect; b. 1778 ; d. Aug. 31, 1839. 

The eldest son of Henry Wilkins, the author 
of a book on Pompeii, published in Rome in 
1819. In 1800 he graduated at Gains College, 
Cambridge. In 1801 he won a travelling schol- 
arship, and spent four years in Greece, Asia 
Minor, and Italy. He erected various buildings 
in imitation of Greek architecture. Among 
the many works published by him are The Civil 
Architecture of Vitruvius, a translation, pref- 
aced by a History of the Rise and Progress 
of Grecian Architecture (folio, 1812-1817), 
and Prolusiones Architectonicce (4 to, 1827). 

Redgrave, Dictionary of Artists, 

WILLIAM OF SENS; architect. 

In 1175 the chapter of the cathedral of 
Canterbury (England) undertook the reconstruc- 
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tion of tliat building, Avliicli liad been destroyed 
by fire ill 1174 . William of Sens (Yomie, ■ 
France) was employed as architect, and built 
the walls, pillars, triforium, and clearstory of 
the choir, and completed the Yaiilting of the 
choir aisles. He was preparing to turn the 
great vault of the choir, when (about Sept. 13, 
1178 ) he was thrown from a scafibld, receiving 
injuries from which he died two years later. 
It is supposed by Violletde-Buc and others that 
he built a considerable part of the cathedral of 
Sens before he w^eiit to England. 

G. S., Chronological Sistonj of Canterbury 
Cathedral ; Willis, CoMterhury CathedTal;Yio\l‘el- 
Dictionnaire. 

WILLIAM OP WYKEHAM; architect; 
b. 1324; d. Sept. 27, 1404. 

He was born at the village of Wickham near 
Winchester (England), and w^as educated at the 
priory school at Winchester. He early became 
known to Bishop Edingdon of Winchester, %vho 
employed him on the cathedral and recom- 
mended him to the king. In 1349 he was ap- 
pointed king’s chaplain. October 30, 1356, he 
was appointed surveyor of the wmrks at Wind- 
sor Castle. July 10 he wms made chief warden 
and surveyor of the royal castles of Windsor, 
Leeds, Dover, and Hadleigh. Wykeham made 
important additions to Windsor Castle. In 
1361-1367 he built Queensborough Castle. 
He was made keeper of the Pri^y Seal and 
king’s secretary in 1364. According to Frois- 
sart (Chronicles) he had at this time attained 
such power “ that by him everything was done, 
and without him they did nothing.” October 1 7, 
1367, he was made chancellor of the kingdom, 
and October 10 of the same year was consecrated 
bishop of Winchester. March 5, 1380, he laid 
the foundations of New College, Oxford, and 
March 26, 1387, commenced S. Mary’s College 
at Winchester. In 1394 he commenced alter- 
ations at Winchester cathedral. He began the 
reconstruction of the nave and aisles, w^hich w’as 
not completed until after his death. In re- 
building the church Wykeham used the exist- 
ing Norman masonry, transforming it into the 
perpendicular style of the time. 

Lowth, William of Wykeham; Moberly, Will- 
iam of Wykeham; Willis, Architectural History 
of Winchester Cathedral, 

WILLIAM THE ENGLISHMAN; archi- 
tect. 

He succeeded William of Sens (see William 
of Sens) as architect of Canterbury cathedral, 
and in much of his work simply carried out the 
designs of bis predecessor. The new Trinity 
chapel or chapel of Becket was built entirely 
under his direction. 

Willis, Canterlmry Cathedral. 

WIND (pronounced to rhyme with mind). 
A bend, twist, or crook, such as occurs in some 
timber in drying. 


Out of Wind. Free from bends, twists, or 
crooks ; perfectly straight, and true, referring to ' 
timber, boards, panel w'ork, or any artificial 
surface, as a plaster w^all, etc. 

WIND-BREAK. All arrangement of verti- 
cal poles, bushes, boughs, bundled rushes, or of 
stones, in a semicircle or in a straight line, as 
a shelter from wind, . Used by .American Indians 
also to protect tent entrances. ,, The wind-break 
in winter is often extended entirely around the 
Tipi. 

WINDER. A step, more or less wmdge- 
shaped in plan, adjusted to the angle or curve 
of a turn in a stair, as described under Step. . 
As a winder cannot conform in width to the size 
assumed for the fliers, this regular spacing is 
usually — in good wmrk — measured on the 
curve naturally followed by a person ascending 
with liis hand on the rail along the w^eil or 
newml side. This is usually taken as a curve 
parallel to the rail, and from 15 to 18 inches 
from it. The risers of such steps should not, in 
good wmrk, radiate from a common centre except 
in the case of a winding stair. It is more conven- 
ient, as well as safer, to cause them to converge 
somewUat before the actual turning place is 
reached, so that the fliers pass almost insensibly 
into the winders. The common plan in an ordi- 
nary stair, and one to be generally condemned, 
is to permit three, or even four, steps to occupy 
a quarter-pace (see Pace), with risers radiating 
from a common point. (See Balanced Step, 
under Step.) — D. N. B. S. 

WIND-GUARD. A cowl for a chimney. 

WIND-LOAD. (See Wind Pressure.) 

WINDOW. An opening for the admission 
of light and sometimes of air into the interior 
of a building ; and, by extension, the filling of 
this opening with glass, as usual in modern 
times, with the frame and sash, or casement, 
and their accessories. The term is usually 
confined to openings in vertical or nearly verti- 
cal surfaces, as walls. It is impracticable to 
distinguish in terms betw^een the opening and 
the filling, as can be done betwreeii Doorway 
and Door. 

Windows are of comparatively little conse- 
quence in countries where the habits of the 
people are based upon life in the open air. 
Such countries are, in modern times, only those 
of the tropical zone ; but in antiquity, for rea- 
sons that are not w^holly clear, the people of the 
Mediterranean lands lived as if their climate 
w^ere tropical and without a winter. Hence 
windows are not knowm to have existed in 
Greece in classical times ; they were rare in 
; Grecian lands elsew^here : and although the w^in- 
dow was certainly in use among the Romans 
of the later Republic, there are almost no 
instances knowm to us of windows in the usual 
modern sense, either in Pompeii or among the 
ruins of monuments elsewhere in the West, 
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preYioiis to tlie fifth a.d. Rooms of 

private houses opened on courts (see Atrium ; 
House ; Peristyle), and generally received light 
and air only through doorways of greater or 
smaller dimensions, the sitting rooms of differ- 
ent kinds having high and wide openings, with 
little but ciirtams and low screens to separate 
them from the court or garden. The sleeping 
rooms (see CuMeuIum ; House) were very small, 
and had besides the door of entrance merely one 
or two very narrow loopholes high in the wall. 
There is found in Pompeii an aiTangement by 
which a cubiculum had a small door as well as 
a large one, which latter could be barricaded 



Window, Fig. 1: In the Palace at Chaqqa or 
Shakka; 3d Century a.d. 


and left open in "warm weather; but nowhere 
is a window of the usual modern sort known to 
exist. The Romans, moreover, used glass for 
windows but rarely, though it is known that 
they understood the glazing of sash. 

WINDOW, FART X I7ie ArehUectuml 
Treatment of the Opening. This depends 
chiefly upon the character of the wall, though 
where a permanent framework divides up the 
window opening, this may have great influence 
upon the general design. Thus, where slal:^ 
of plaster or of marble, pierced with larger or 
smaller openings, fill up the whole window 
space (as in some Byzantine and some modem 
buildings), or where bronze gratings, with 
square openings set diagonally, are used, or a 
copy of these in marble, as in some Romam 
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Imperial buildings, it became easy to open very 
large spaces, such as the lunettes under the 
intersection of vaults with walls, and this with- 
out losing a severe architectural character. 

The private buildings of the third and subse- 
quent centuries down to the twelfth century 
have disappeared, leaving behind them no im- 
portant trace. Only in tlie deserted towns of 
Syria have the stone-built edifices ke|jfc their 
shape and ordonnance. Figure 1 shows a very 
early Greeo-Romaii window, probably of the 
third century, and we need not doubt that such 
openings as this were somewhat common in 
Roman country houses. This window is in the 
second story, the larger opening nearly 6 feet 
wide. Figure 2 is a much smaller window-, and 
is very like many wiiich existed thirty years ago 
in the earliest still existing Romanesque houses 
of Western Europe. It will be noted that here 



the spanning of the opening by a lintel, and the 
supporting of that lintel by uprights, as well as 
the apparent serving of pilasters for the same 
purpose, are the essential characteristics. The 
window is here what it became so commonly in 
later times, ^ a chief element in the design. The 
form of a lintel supported by a column existed 
even into the Gothic period in Belgium and 
other N orthem lands. In general, however, the 
earliest Romanesque windows were single lights, 
and these had semicircular arched heads except 
in the commonest work. The lancet window^s 
of early French and English Gothic (see Figs. 3 
and 4) show the same type, wdth merely the 
substitute of a pointed for a round arch. These 
two figures show the outside and the inside of 
very similar single lights in churches. The 
fact of the interior being much more highly 
adorned than the exterior is not merely because 
the one church is larger than the other; it is a 
marked peculiarity of the early mediaeval archi- 
tecture that the interior is always richer, and 
this applies especially to the window and door 
openings. Figure 5 is also the interior of a lancet 
window, and this time almost devoid of orna- 
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"Window. Fig. o: Witney Church. 
Oxfordshire; c. 1220. 


W^iNDOW, Fig. 5: Witney^ Church, Oxfordshire 


Window, Fig. 6: Salisbury Cathedral 
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the openings below are widened until they fill 
the wdiole space between two buttresses, having 
but a narrow monolithic mullion to separate 


WINDOW' 

ment. . In, all these cases the ■ glass ,in small 
quarrels is niodern, though the ancient work 
was probably like it. ,, , 
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Window, Fig. 7 : Salisbury Cathedral, North Transept ; c. 1225, 

For the beginnings of the traceried window them. Figure 6 (Window) sho^ 
see Tracery, Figs. 1 and 2, in which two ences at work with somewhat 
pointed lights with but a narrow pier between and with a larger sense of th< 
them are surmounted by a rondel enclosing a the bounding and enclosing a 


Window, Fig, 9; The Deanery, Norwich; c. 1250. 

Chartres window (Fig. 2, Tracery), that arch 
h^ not interested the builder much, while in 
Fig. 6 of the present article it is seen that the 
architect has cared more for the generally 
pointed ^ape of his window than for the de- 
■ 1056' 


Window, Fig. 8: Stone Church, Kent; c. 1240. 

cusped quatrefoil. It is easy to see that the 
enlargement of all these three openings from 
what they are in Fig. 1 gives us the tracery 
showm in Fig. 2 (Tracery), where the rondel 
above puts on the form of a rose window, and, 
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tails ,of its , subdivision. In Figs. 7 and 8 is 
shown a very curious system resulting naturally 
from the heavier vralls of the early English 
Gothic work. In France, at the same time, the 



vaulting principle had come to control the whole 
design, and the space beneath each wall arch 
and between two buttresses was treated like a 
great opening to be filled with glass; but in 
England the wall still interested the builders, 
and a natural way to make a window in a very 
thick wall was (Fig. 7) to make an outer arcade 
with four arches filled with glass, and an inner 
arcade with six arches with very slender col- 



Window, Fig. 12: The Broletto, Monza; c. 1270. 

umns and with no filling of any sort between 
them. Figure 8 shows the same principle, of 
somewhat later date and with still more refined 
forms. 

About the middle of the thirteenth century 
the traceried window had assumed the most im- 
portant place, and Fig. 9 compared with Fig. 6 
will show how this tracery itself had been re- 
fined and made more delicate as well as more 
logical. Figure 10 is a single light of the same 
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epoch, showing in an interesting way how the 
feeling for ciispiiig, so important in all tracery, 
finds expression even . in a single opening. In 
domestic work at tlie same time windows were 
becoming larger, and were getting to be filled 
with more elaborately finished casements. It 
was, therefore, natural to make the actual win- 
dow heads square ; and in a building of pointed 
style this could be included beneath a pointed 
arch with advantage both in coiistriietion and 
in utility (see Fig. 11). Figure 12, however, 
shovrs a window which, though taken from a 
building of civic purpose, is as badly arranged 
as possible for the convenience of handling case- 
ments. This, however, was in north Italy, 
wdiere conditions of life were very different. 
Figure 13 shows a French Gothic window in 
which thf^ P’^eparation for the woodwork has 



Window, Fig. 14: Thurning Church, Hunting- 
donshire; c. 1500. 

been carried so far that the stone mullions are 
cut with a deep blade in which a bolt hole is 
made. The arch is a mere simulacrum, each 
arched head, including the cusp, consisting of 
two pieces only. In Fig. 14 the simplest 
tracery of the close of the thirteenth century is 
shown as it appeared in the simpler English 
churches, and in Fig. 15 is shown that which 
replaced at the same period the earlier lancet 
window. The form, resulting from a fiat lintel 
partly supported hy two corbels of slight pro- 
jection, and the head thus resulting modelled 
with simple splay or with more elaborate cut- 
ting, but always mitring at each angle and 
carried around each curve, remains, from that 
time, a favourite form, more especially in Eng- 
land. 

In the middle of the fourteenth century the 
square-headed window becomes very common, 
and in elaborate buildings is filled with tracery 
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Window, Fig. 11: Eue Brtconnet, Toues; c. 1200. 


Window, Fra. 13: House in Rue db 








223, 225; and Plates XL, 
French Renaissance, YoL I., 
cols. 150, 349, and Plate XY, 
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in accordance with the style set for the larger 
and pointed openings. , Great ingenuity is sho^m 
in the arranging, of this tracery, and the forms . 
resulting are soiiietinies .very beautiful (see Figs. 
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side. -window” is soinetiiiies applied, to' such 
windows as . this-, but without sufficient cause. 


Window Fig. 15: Thanington Church, Kent; 
c. laoo. 

16, 17). Figure 18 is a single light of the same 
epoch. Figure 1 9 is the exterior view of a manor 
house of about 1375, the fenestration of which 
is veiy interesting. Figure 20 shows the small 


Window, Fig. 1G: Ardlet Church, Oxeord- 
- ,, .shire; c, 1350. 


Window, Fig. 17: Denford Church, North- 
amptonshire; c. 1350. 

The windows of the Renaissance in Italy, of 
the Renaissance in the North a century later, 
and of the subsequent neoclassic styles, are so 
varied in the character of their design that it 


Window, Fig. 18: Appleford Church, Berk- 
shire; c. 1350. 


Fis* 19^ would be hard to give them in sequence. (See,. 
^ 1 for the Italian Renaissance, Yol. L, cols. 50, 
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186, 273, .277, 27:9. For later neoclassic, 
VoL I, cols. 603, 806, and Plate XXYL ; 
Yol. II, cols. 21, 241, 373, 801, 807, and 
Plates VII, XVI, XVIL, XXII In Vol 
III, cols, 51, 303. For modern work, see 
Vol I, Plates III, XIX., XXXVI ; Vol. II, 


cols, 417, 819.) The simpler form of window 
in which some neoclassic decoration is attempted 
may be instanced by Fig. 21. — R S. 

WINDOW, PART II. The Fitting of the 
Windoia Opening with a Fixime to receive the 
GI<xss. This may be wholly architectural in 



character, as in the case of the Roman bronze 
gratings and the mediaeval tracery (for which 
see Part I. and Traceiy), It may be slight and 
altogether temporary, as where a wooden hinged 
shutter fills the whole space when closed, or as 
where temporary sash or white cotton cloth is 
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put into window openings of a bnilding not yet 
completed. It may be slight and roiigli, though 
more permanent, as in stables and various tkt> 
tories (see Hit and Miss Window, below). Again 
the Casement or Sash (see those terms) may be 
very elaborate in make and fittings. Figure 22 
is an elaborate Swiss 
window in a wood- 
built house, with 
hinged casement, 
bull’s-eye lights in 
simple metal frames, 
and a wicket. The 
arrangement still ex- 
isting in north Ger- 
many involves, double 
windows with an air 
space between them 
during the winter, the 
permanent casement 
usually opening inward 
and the temporary sasli 
put up nearly flush 
with the outer wall. 
In this temporary sash 
a wicket opens, usually 
one to each window, and 
this is all the chance 
for ventilation during the four or five months 
of cold weather. Such double windows are 
comparatively rare in the United States ; ])ut 
it is to be desired that window frames should 
be planned with special reference to putting 
them up, and fitting them so that they can be 
opened wide upon occasion. 



Window, Fro. 21: Wadstena, Province of 
Oestergotland, Sweden. 


The usual form of a window in a dwelling 
house, hotel, business building, or public build- 
ing is an oblong, with its length set vertically ; 
but there are exceptions, involving peculiar 
treatment of frame and sash or casement. 
Thus in English country houses, ancient (see 
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Window, Fig. 19: Sutton Courtenay Manor House, Berkshire. 
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cuts, Bargeboard; Half Tiiiibered.; and Plate 
XIV. of VoL II.) and iiiodern, it is not infre- 
quent to open one side of tlie room into a single 
wide and low window (the sill about 3 feet 4 
inches from the floor, the head about 3 feet 
higher, the whole width 7 or 8 feet), divided 
into several lights each of the whole height of 
the window, and each fitted with a single case- 
ment of light ironwork. So in recent Ameri- 
can work windows have been built nearly as 
follows: opening in wall, 10 feet wide, 7 
feet high, with the sill 2 feet 8 inches above 
the floor; one heavy transom, about 4 feet 
above sill • the space above the transom filled 
with twm or, three swinging casements between 
muilions ; the space below' the transom fitted 
with a fixed frame holding a single sheet of 
plate glass. Many modifications of this 
arrangement will suggest themselves. 

In public buildings, wiiere adequate sys- 
tems of forced ventilation are in use, fixed 
sash are preferred as allowing no interference 
with the regular supply of air ; and this will 
tend to become the rule in such cases. It 
is probable that, in the case of any one room 
or hall, the choice will be made between full 
forced ventilation with fixed window frames 
and sash, and movable sash or casement 
with no system of ventilation. 

Part III. is devoted to the consideration 
of decorative glass, usually coloured, and the 
filling of windows so as to make them archi- 
tectural in the highest sense. The more ordi- 
naryglazing of windows maybe treated here. 

The high cost of glass during all periods 
previous to the first improvement, intro- 
duced about 1830, caused the general adop- 
tion of small lights, which, even when 
involving much labour in glazing, whether 
with wooden or metal sash bars, was .4, elevation; 
cheaper than paying for larger sheets of 
glass, and, moreover, provided that, if a 
piece were broken, the loss w'ould be com- 
paratively slight. In the country houses of 
moderate cost throughout France and England 
glass was used in small quarrels (not exceeding 
eight inches in greatest dimension) ; in the cities 
window glass hardly exceeded under any cir- 
cumstances wdiat is now a small light, about 
10 by 12 inches; as late as the close of the 
seventeenth century even the superb halls of 
Versailles could not have mirrors of a size 
greater than twice the above in each dimension. 

The consequence of this was the inevitable ap- 
pearance of the window from the outside as 
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large sheets of wfiiidow’' glass at no great cost. 
In the cities of. Europe, even shops of .con- 
siderable display previous to 1820 hardly pos- 
sessed any show' window^s in the iiioderii sense. 
The bow wfindow's (see Bowr Window', and under 
Bay Window') w'ere indeed filled w'ith glass, but 
the lights W'ere small and the sash bars heavy. 
It w'as not until a time w'ithiii the memory of 
living man that the first large plate glass shop 
window’s appeared, and these w'ere usually made 
up of four or six lights ; the single light show 
wfindow w'ith a single piece of plate glass con- 
taining 120 square feet or more having been 
very rare until long after the middle of the 
nineteenth century. 

The unarchitectural effect produced by these 
vast sheets of material, which are at once nearly 
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Window, Fig. 


Double, with Wicket, 
Chalet. 


A Swiss 


each 


plan at a scale Ibnr times as great ; the clear width of 
lalf is about 2' 8' ' : the wicket about 1' 2". 


being in great measure part of the wall. A 
closed window could not be like the open win- 
dow, a positive hole made in the wall substance. 
This fortunate circumstance, of great value in 
domestic external architecture, was done away 
with by the introduction of large lights, not 
merely of plate glass (see under Glass) but of 
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transparent and wdth a surface so brilliant that 
it refiects external objects if any dark surface 
be arranged behind it, has brought about the 
attempt, repeated in many forms, to fill a part, 
at least, of the window opening with glass of a 
very different appearance — with leaded sash 
and coloured, or, at least, obscured glass, w'hich 
will give an architectural and somewhat decora- 
tive effect — leaving the perfectly transparent 
plate glass to the show window proper next 
above the sill. As yet no very successful result 
has followed. 

Another modification of the glass filling of 
windows is seen in the prismatic lights used 
for mills and factories of different sorts. By 
means of this glass the rays of light are thrown 
horizontally into the room, and thus W'orkmeii 
at the greatest possible distance from the win- 
dow, 18 or 20 feet, may be expected to receive 
daylight nearly as abundant as that wdiich is to 
be had nearer the window opening. Different 
1066 


patent arrangements liave been proposed to 
eover the use of this kind of glass^ and the 
business houses controlling these are proposing 
to introduce them into business buildings and 
dwellings. , 

Bough plate glass, corrugated, marbleized, 
and ribbed glass are rarely used in -windows, 
perhaps only when the windo-w looks into some 
light court or illiiininates a closet, bathing room, 
or. similar office. — -E. S. 

WINDOW, PART in. The Translucent 
Filling of the Lights, In the following para- 
graphs the word “glass,” used simply, means glass 
coloured in the mass, except in the case of design 
in uncoloured glass or en grisaille. Glass which 
is coloured in its body, while molten, is called 
Pot metal (which see), and it is to this division, 
especially, that the word “stained glass” is inac- 
curately applied in ordinary phrase. Properly 
It refers to a transparent colour, which is 
fastened to the surface of glass by the action 
of heat, but differs from painting with enamel 
colour in being fastened by cementation and in- 
corporated -with the glass. This manner is 
almost entirely confined to one colour, yellow, 
made from silver — hence called yellow stain 
(see Silver Stain under Stain). Painted glass 
means glass that has had paints made of enamels 
fused to the surface of the glass by means of 
heat, whether that glass he coloured in substance 
or relatively white. 

The breaking of surfaces, either dark or 
light, by opposing divisions, that is to say, of 
light on dark and dark on light, has always 
been a pleasure to the instinct of man. The 
necessary openings in objects of use, either 
buildings or utensils, have been filled in by 
various modes of ornament ; perhaps first based 
on utility, but continued for pleasure. The 
artistic ingenuity has been exercised to make 
these divisions unite handsomely with the edges 
of the openings. This we see distinctly in the 
divisions of windows that we call tracery (see 
Tracery and Window, Part I.). 

It is not only the division which abstractedly 
gives pleasure to its shape, but also the sizes 
and shapes through which light passes, thus 
modifying the quality of the light, and them- 
selves affected by the light, so as to present 
differences of light and dark, and simulate gradar 
tion, making what the artist calls values. It 
is upon these general considerations that the 
successful artistic filling of windows is based. 
In certain countries of little development in 
methods, but of sensitiveness to beauty, mother- 
of-pearl shells have been used, for instance, to 
give a pleasant value of light by the irregular 
breaking of the same. At a great distance this 
irregular semiopacity connects with the definite 
forms of such divisions as tracery and bars and 
leading. In the same way, at various epochs, 
semitransparent slabs of stone have been used 
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for the purpose of tempering the light in a hand- 
some manner. When glass was first made and 
used, in remote antiquity, it would seem natural 
that it should have been used in some such way 
as above described But we have no trace so far 
of a very remote use of glass in openings of 
buildings. 

Glass slabs have been found, and, as before 
said, translucent stones were certainly used. 
Here and there we find descriptions that may 
mean a great deal. In Ceylon there is uncer- 
tain record (in the 3Iahavansaf of the date 306 
B.C., mentioning “windows with ornaments like 
jewels, which were as bright as eyes,” indicat- 
ing, perhaps, such methods of decoration as were 
formerly in use in Europe, and still in the East, 
by which means small pieces of glass, coloured 
or uncoloured, are fixed in frames of marble, 
stone, or stucco, so perforated as to form 
patterns. 

We know that, far back as we can go into 
antiquity, we find glass made for ornamental 
ptmposes ; and the skill and taste shewn in every 
ancient example implies already a preceding 
industry long established. 

The Egyptian remains indicate great mastery 
over glass, and the Egyptian records refer to it 
in a remote antiquity. We know enough from 
the extraordinary fragments of glass made in 
Roman times to feel quite certain that the men 
of that day were consummate masters in count- 
less variations of process. Their materials, also, 
are not essentially different from those that we 
are especially using here to-day. 

Our imagination, therefore, can be indulged 
in making images for ourselves of possible wall 
openings and wall spaces filled with beautiful 
glass, used by the Roman, the Byzantine, the 
Gaulish, or the Eastern artist. 

In the Western world, when we come to the 
twelfth century, we have remaining examples 
implying that they are made in succession of 
earlier work. But whether we have any hesita- 
tion in admitting that the Western world of an 
early date — the Greco-Roman period — em- 
ployed coloured glass for openings, such as 
windows, we certainly can admit that the East- 
ern world indulged in modes of translucid 
decoration of buildings at a remote period. It 
would appear that with the first relations of 
Rome with Asia there came into Italy mosaics 
composed of coloured glass paste, again not es- 
sentially different from what we are using here 
to-day. When the empire was established in 
Byzantium, came vases of coloured glass highly 
valued in the West already in the seventh cen- 
tury. The East is more or less unchangeable ; 
and the openings, filled in with stucco, or with 
marble, either translucent or opaque, into which 
are fitted bits of glass of various colours, and 
which we see in buildings of the thirteenth and 
fourteenth centuries in Asia or in Egypt, must 
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■belong to a very ancient tradition, whose origin 
may perhaps be toward Persia. , , 

The use of glass in the Arabic windows is 
ancient and points to previous similar uses. 
There are typical windows in Egypt going back 
to the fourteenth century. Some are merely of 
one tint, carefully chosen. Others are described 
by Mr. Gayet (JJArt Amhe)^ as follows : The 
window is merely a frame of plaster in which 
the design is cut out. Little pieces of glass, 
rudely shaped, are incrusted in each opening of 
the network. "When in place these perforated 
panels produce a singularly artistic effect. The 
theme of the decoration is tliat of the larger 
decorations of pottery — a bunch of flowers 
and a cypress. The decoration is symbolical : 
the bouquet of flowers is a prayer rising with 
its perfume to Allah. As to the cypress, it is 
to the Arab the tree to which Satan was 
chained, an emblem of life and delivery; for 
tiie Persian, the image of a soul tending to 
heaven. Smaller windows have hardly more 
than a flower pattern or an arrangement of 
polygons. But, owing to the idea of the nature 
of the window, the full spaces are more im- 
portant than the empty ones ; and under the 
light of the east the rays of the sun, filtered 
through the red of tulips, the violet of jacinths, 
the yellow of pansies, the white of anemones, 
the green of the cypress, drop into the building 
in a powdering of opal, of gold, of purple, of 
sapphire, and of emerald, in a light dim and 
melancholy. From the narrowness of the open- 
ings the light seems to come from afar. Under 
the domes of the tombs its charm is strangely 
sweet and sad, and one regi'ets that the archi- 
tects have not closed more bays that he might 
light them in with similar glazed openings.” 
The most beautiful windows of the Arabs are 
those of the Baharite period. Similar use of 
glass occurs in India, in Persia, and in the 
mosques of Jerusalem. 

We can see that all this resembles the use 
of cloisonne enamels, whose existence quite far 
back, and certainly common in the Byzantine 
period, would be but one step from the joining 
of glass by heavy lead or heavy metal instead 
of the divisions of gold or copper. 

It is a question whether it is worth while to 
indicate the various accounts of glazed orna- 
mental windows, prior to those that we know 
in the West. It is evident from the make of 
the first ones that exist, whose date is certain, 
that they represent a result of much previous 
experience. 

The precision of the work shows no hesita- 
tion or trial of the means employed. Already 
as far back as the fourth century, windows of 
magnificent colour adorned the Basilica of S. 
Peter, according to Anastasius the Librarian, 
and earlier than that Lactantius speaks of col- 
oured windows being frequent. S. John Chrys- 
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ostom and S. Jerome , have ineritioBed coloured 
■glass, of chapels, in the chiirciies. Priulentius 
at the beginning of the fifth century says of 
the windows of S. Paul beyond the \PalIs, 
“In the arcaded windows are various coloured 
glasses ; thus glitter the meadows adorned by 
the fiowers of spring.” Sidoiiios Apoilinaris 
describes the filling of the windows with bril- 
liant and maiiy-coloiired glass ill' a chapel 
erected at Lyons by Patieiis, bishop in .450. 
Fortunatus. compliments the Holy .Bishops who 
fill the basilicas with glass, and sings of the 
first lights of dawn through the illumined bays 
of the cathedral of Paris, whose expenses were 
paid by King Cbildebert. He also celebrates 
the seventy-two windows which lit the ehiirch 
of S. Martin, rebuilt by Gregory of Tours 
after the fire of 525. Gregory of Tours him- 
self speaks of the windows of the church of 
Izeure, which were detached from their open- 
ings by a thief who thought that their splen- 
dour might be the result of gold and silver, and 
hence tried to melt them. S. Bennet Biscop 
brought to Wearmouth, from France, toward 
680, men skilful in the art of glass. Hincmar, 
Archoishop of Beims, in the month of April, 
845, placed coloured glass in the cathedral 
which he had completed. In 863 Charles the 
Bald grants residence with income to the glass 
workers, Kagenulf and Baldeiic. It is said of 
Adalbem, Archbishop of Eeims in 969, that he 
adorned his cathedral with windows represent- 
ing historical subjects. Eoger and Herbert, 
clergymen of Reims, famous in their art, exe- 
cuted, about 1060, windows for the Abbey of 
S. Hubert in Ardennes, ordered by the Countess 
Adelaide. The cathedral of Le Mans was 
filled with stained glass by Hoel, bishop in 
1081. Eraclius wrote on the painting of glass a 
treatise, in the tenth or beginning of the eleventh 
century. Desiderius, Abbot of Monte Casino, 
orders the colouring of the windows of the Capit- 
ular Hall and Chapel, 1058-1066, and Leo of 
Ostia in the next century describes the making 
of these windows in a manner that shows the 
similarity of methods to those later employed. 

About Tbeophilus and his essay we speak 
elsewhere. Nor is it to be forgotten that S. 
Bernard, in the severity of his monastic build- 
ing, forbade decorated windows of colour. The 
general chapter of the order in 1134 decides 
that they shall be white without any cross and 
any colour. 

■With this we come to the twelfth century, 
whose windows remain in part to us with those 
of the thirteenth century, and represent the 
beginning of the great period of medimval art in 
glass. For one of the windows of the cathedral 
of Chartres, a claim is made that it may have 
been executed before 1113, having escaped 
the fires of 1120 and 1194. This is known as 
“ Our Lady of the Beautiful Glass.” It would 
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not be far in date from the beautiful panel of 
Venddme, also representing the Vii'gin and her 
Son, and executed somewhere about 1170 or 
1180 ., 

The glass of the twelfth century and begin- 
ning of the thirteenth in Western Europe is at 
once a perfect model of its kind, and as it is 
applied to architectural decoration, an example 
and a lesson for all artists. Then, again, 
whether from accumulated tradition, or from 
that accurate reasoning which intense interest 
in art brings on, the principles upon which all 
this decorative stained glass work is constructed 
are fundamental ones, carrying the result as far 
as the knowledge and the materials of that day 
allowed. Later things may he as interesting, 
or more interesting as being nearer to our feel- 
ings and notions. But in the older stained 
glass wiiidow^s, such for example as the glorious 
west windows of Chartres, all the principles of 
work in glass are stated, though in an archaic 
form. A clear understanding or apprehension 
of the difficulties of colour radiation and its 
effects from one colour upon another, the op- 
posing or harmonizing effect of the use of com- 
plementary colours, and design arising from an 
adjustment of these difficulties, — these points 
can be seen stated there as in a grammar. 

Certain points of the machinery or mechanism 
of the technique which met these difficulties and 
made use of them as points of beauty are worth 
referring to, though I must repeat that the sub- 
ject is too complicated and too technical for a 
proper analysis within our brief space. In 
decoration by glass, whether painted or not, 
w^e meet with a well-known phenomenon, less 
known, less visible to the painter who paints 
pictures on canvas or on walls. The artist who 
uses a piece of blue glass, for instance, where 
the painter in oil uses a touch or more of blue 
paint, will find his piece of blue glass change 
its size and shape at a distance, as opaque 
colour would not. If he uses other colours, 
their shapes and sizes, their distinctness and 
their tones, are all modified by distance. Natu- 
rally, too, placed alongside of each other, they 
not only change in themselves, but they change 
the appearance of their neighbours. 

In some old work, for instance, the shape 
and the painting of a hand, will he elongated 
and narrowed because with the glass that they 
used, and more or less with ail glass, the real 
shape would look too large and too broad. The 
painting of the older work was arranged to 
meet these difficulties. We may notice that 
the idea of representing natural forms, or of 
making ornament more or less natural, that is 
to^ say, to look like a modelled thing, like a 
thing that is to delude you, is one of the in- 
evitable directions of art. The mere pattern 
which satisfied the older Eastern workman, such 
as that of cai'pets and stuffs, has always passed 
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into attempts at representing nature. By 
painting upon pieces of coloured glass the older 
men could both simulate a certain imitation 
of the modelling of real things, and at the same 
time, by a judicious conventional method of 
painting, varying according to each difierent 
colour, sacrificing very often the real shape, 
they made a certain picture- effect, and they 
also met the troubles of irradiation. With a 
greater development of painting with other 
materials (opaque painting, which is what we 
usually call painting), came a time when the 
methods of opaque painting were more or less 
transplanted to the transparent painting of 
glass, and necessitated a weaker, less powerful 
effect, which last tradition has been continued 
down to our day, into the English windows, for 
instance. 

The lead used to join tlie pieces of glass to- 
gether is an important part of the design of the 
older windows, and their decorative pattern per- 
sists even into the Renaissance, so long as the 
tradition of glass is unbroken. Therefore, this 
intelligent use of leads persists longer in North- 
ern Europe than in Ital}^, where even the work 
of such a consummate designer as John of Udine 
is meant to do without leads, so that they are 
merely an ugly necessity. Though the mediaeval 
work, at its best moment, is much painted, it is 
so in strict connection with the leads which 
help to form a background. As in all high 
forms of art, the edge or outline is the part 
most taken care of. The necessity of the leads 
•was also turned into a beauty by helping to 
connect the representations or patterns of the 
design with the edges of the window itself. In 
many of the earlier and more splendid examples 
the impression of connection of the window with 
the wall is so great that the •window gives the 
impression of the w^all being translucent and 
coloured. Later mediaeval art insists more dis- 
tinctly on the edges of the window repeating 
the shapes of tracery and edges. The fiict 
that, in the representations of nature by paint- 
ing, things w^ere detached one from another by 
values and lines, and not by cast shadows, or 
later by what is called chiaroscuro, is repeated 
in the picture in glass. The study of shadow^s 
by later pictorial art was antagonistic to the 
representation by values, and in so far destroyed 
the tendency to use glass as a material for 
pictures. 

The abandonment of mediaeval tendencies by 
the Renaissance implied, at that moment, the 
abandonment of mediaeval methods, and quite 
logically the latest work of the Renaissance in 
glass is typified by a light or clear opening in 
which subjects coloured and painted are hung. 
Some of it is quite admirable in its way, but is 
no longer of any importance as affecting the 
wall. 

In the older way the method of laying on the 
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enamel paint upon tlie coloured glass was cal- 
culated so as not to make the glass dirty or 
dingy, and thereby detract from the pleasure 
the'^eye has in receiving a frank, luminous ex- 
pression through a crystal medium. The older 
artists, perhaps from necessity, worked with a 
small number of principal colours of glass, 
modifying their tones by relation so as to make 
more of them to the eye, if not in fact, and 
using these limitations a^ a source of that 
power which attaches to simplicity and repetition. 

With the early medimval artist his picture, 
as we would call it to-day, that is to say, his 
intention of making an illustration,^ will not 
have been different from his decorative work. 

He will, like the Chinaman, make a horse blue 
or red, if thereby the decorative space or picture 
attains the necessary balance of effect, and pat- 
terns keep their place, from the colour values 
representing, as in nature, atmosphere and 
modelling. 

Later the same general methods were tol- 
lowed, but they were followed with less con- 
viction. Changes were made in methods ^ of 
execution, probably with a certain notion of im- 
provement, often, from the unfortunate tendency 
of all art I might say of all things — to fall 
into the domain of trade. In that way mechan- 
isms, which have had a reason in their solutions 
of difficulties, merely become trade recipes ; and 
if the difficulties remain great, the cause of 
the difficulty is eliminated absolutely by some 
change of material. * 

At various times in the later Middle Ages, 
with changes of style, new departures, not very 
grave ones, were made j until at the end, in 
imitation of suppose<l classical building, such 
as it was understood in Italy, the stained glass 
became more or less pale and w-eak, even when 
helped, as it was occasionally and very hand- 
somely sometimes, by the use of patches of 
solid colour, and the beautiful innovation of the 
yellow stain. 

Grisaille Glass. As shown elsewhere, the 
name grisaille ” is the same as that of giiset, 
which is the name of the neutral coloured 
enamel paint, used to model and draw upon 
the surfaces of glass. There are windows, and 
very beautiful ones, with no colour, or very 
little, which belong to this class. There are 
some very celebrated ones. As I state else- 
where, there are cases of a window being partly 
in full pot metal colour and the balance in 
grisaille. The examples and the subdivisions 
of the subject are too numerous to do more 
than to mention this separate class, and to 
point out how originally the grisaille window 
may have been nothing but the white or colour- 
less glass, joined together by leads. Then 
patterns of pleasing shapes are placed between 
leads ; and leads and patterns make the design 
of the window. It was a possible desire for 
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more light,, as a practical c|uestion, .also a mat- 
ter of great economy; and lastly, the etiect of 
the tempered white . light, passing over the col- 
oured light, adds the veiling Avliich makes the 
colours of the deeper glass more imsteiious. 

At certain moments the monotctiiy of the^ ab- 
sence of colour was relieved, by spaces filled 
with colour. The method has , persisterl iiiore 
or less through all the ages of , glass , painting. 

.In its best examp,le its principle is that first 
stated in this notice, of the joining of the bor- 
ders of the window by interlacing of patterns of 
dark on light ; and the more successful pieces 
are dependent for their beauty upon the com- 
bination of pattern which will produce a seiies 
of values that fill the space, and avoid, thereby, 
the monotony of continuous repeated oniaiiieiits. 
That monotony is very iiiiich felt in many gri- 
saille windows, to the extent of making them 
exti’einely fatiguing to the eye. This annoy- 
ance is, as I have just stated, much lessened in 
those windows in which the arrarigemeiit ol 
colourless values has been well imderstood. 

We know that the end of the eighteenth ^cen- 
tury saw the almost entire disappearance of the 
art, which had been preceded by attempts at 
painting on windows in what was thought to be 
a parallel to painting in oils. The story of the 
disappointment of Sir J oshua Eeynolds, when 
he had a picture copied upon glass by Jervas, 
is historical, but may not be, for ail tliat, thor- 
oughly understood. 

“ I had frecpiently,’’ said Sir J oshua, “ pleased 
myself with reflecting, after I had produced 
wdiat I thought a brilliant effect of light and 
shadow on my canvas, how greatly that effect 
•would be heightened by the transparency which 
the painting on glass would be sure to produce. 
It turned out quite the reverse.’’ 

To-day one might say, ''Well, he should 
have known better.” Nevertheless the prin- 
ciple of the mistake is not, I think, usually 
grasped. Sir Joshua, like most of us artists, 
found life too short to make analyses of the 
principles of light and colour ; which even now 
the scientific man, with all his engines of obser- 
vation, is only beginning to accomplish for us. 
Sir Joshua saw indistinctly the ideas belonging 
to his own art of painting, which is the repre- 
sentation of coloured appearances that we see 
about us by coloured surfaces, which we make 
by applying opaque colours to wall or canvas. 
He confused these fundamental ideas with his 
own methods of work, his trade recipes, all 
derived from the practice of painting with oil 
colour in opaque surfaces, which makes more or 
less the representation of the shading of things, 
— that is to say, the dulling of things, — and 
as it were taking away colour to make shadow. 
The shadows of things are also colours, and in 
such a material as glass, which gives a full 
intensity of lights, and wffiich allows one, in 
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feet, to paint liglit, the proper gi'adation 
and representation of shading is bj other colours 
of glass to represent the shado^vs. Consequently 
his painting on glass, done by the increasing of 
he would haye called shadows, that is to 
say, l>y adding more opaqueness and more dirt, 
“was not tlie brilliant translation of his paint- 
ing that he had hoped for. I use Sir Joshua’s 
example — which is not, perhaps, absolutely 
fair — that we may understand the disappoint- 
ing elect of transplanting to a transparent sur- 
face the exact methods that are meant for an 
opacpie one. Whether Sir Joshua went into an 
analysis, and whether I have attributed too 
imicii or too little to him, is of no consequence 
as to the facts of that case or similar ones. 

The second quarter of the century saw in 
England a reviyal of ancient methods, which 
has continued with laudable results to the 
present day. I shall make no reference to what 
was done in a similar way in France and in 
Germany, especially because one important side 
■wliiidi the English tried for was not properly 
cared for on the Continent, and that is the mak- 
ing of glass fairly similar to the ancient material 
of the i^Iiddle Ages. 

Making of Windoirs, A colour study is 
made at each moment, as he prefers, of the 
system of chromatic decoration to be emploj^ed 
by the designer. A fidi-si^e drawing is also 
made, in which the outlines of the figures, 
pieces of landscape, decorative patterns, etc., 
are carefully drawn, all of the full size of the 
intended pieces of glass, and sometimes coloured. 
Upon this “ cartoon,” as it is generally called, 
the pieces of the leads are marked with accuracy, 
or this is done on separate drawing. The lines 
of this cartoon are transferred to other sheets of 
paper, several such transfers being made. One of 
these transfers is cut up into pieces representing 
the pieces of glass which are to be cut. Upon 
another of these transfers the lead lines must be 
accurately marked, if they have not already 
been so transferred from the cartoon. Now, as 
in mediseval times, a drawing or cartoon has to 
have the lead lines distinctly indicated before 
the work upon the glass is begun. In the early 
medimval directions which we have, the lead 
lines alone are mentioned. It may even be 
supposed that in many of the earlier and finer 
windows there was little indicated in the cartoon 
besides the lead lines, the painting of the actual 
pieces of glass being left to the skill and knowl- 
edge of the artist, who would probably be the 
same man wdio had made the cartoon or transfer 
upon which the leads were marked. Of course, 
fragmentary cartoons of parts may be made of 
one single detail. Upon a large sheet of plate 
glass, commonly called a glass easel^ the divided 
pieces of tlie transfer, above described, are 
arranged together, and the artist having pre- 
viously decided upon tlie colour of some one of 
1075 


WINDOW 

the pieces of glass in the future window, lays 
this piece upon the paper pattern at the point 
where that particular colour is to be used. The 
piece of paper which has hitherto repi'esented 
the piece of glass is removed, so that the effect 
of the glass may be judged by transmitted light. 
The piece of glass being in this way fiBally 
decided, the workman marks upon the glass 
what he is to cut out, or else places tlie paper 
pattern immediately upon it and follows the 
edges with a diamond. Before the introduction 
of this use of the diamond, the glass was cut 
with a hot iron. It should be said, however, 
that in a good deal of simple work and in much 
of the work which the English do to-day, tlie 
indication of the colour of glass is made on the 
cartoon, or on some other drawing, by the mere 
use of letter and number. In very special glass, 
like the American opalescent glass, there is an 
unlimited choice, and such simple methods are 
only for cheap work. 

The piece of glass, cut to the right shape, is 
secured to the glass easel by some cohesive 
matter, such as wax. The replacing of pieces 
of paper by pieces of glass of the same size and 
shape is continued iiiitil the entire window, or 
so much of it as the easel will accommodate, is 
in place upon the easel, hut, of course, without 
its leads. This process enables the artist to 
change or modify the colour scheme to almost 
any extent. If needed, upon these pieces he 
then paints in enamel colour, which pieces are 
separately placed in the kiln and fired until the 
enamel is fixed. 

Plating is also used to alter the effect of colour. 
This means the superposition of one piece of glass 
upon one or more others, so as to vary the colour 
or its depth, or the modelling of the gradations 
of colour contained in it. 

After the pieces of glass have all been cut, 
they are joined together by a lead ribbon, with 
flanges, having nearly the section of a capital I. 
The pieces of glass used in plating, which may 
he two or three thick, are held by lead bars of 
similar character, especially soldered to the lead 
of the main surface of the window, or a wider 
grooved lead is used. The leads are finally 
secured to iron bars and armatures, by which, 
the window is kept in place in the window 
opening. 

The essential mechanism for stained glass 
windows is, therefore, of a very simple, almost 
childish, character. It is more difficult — it is 
harder^ work than using a brush with ink to 
draw with, or a lead pencil, but it is of a similar 
infantile nature. That does not make it easier. 

Let us see how near the description of the 
method of the monk Theophilus, the oldest docu- • 
ment we have on the making of stained glass win- 
dows, corresponds with the description just made. 
Judging by certain parts of the texts, Theophilus 
may have lived in the second part of the twelfth 
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century. . Tliis is his way of, making a, window 
First,” lie says, “ make a table of w’ood, level 
and of such wddtli and length that you may 
trace upon it two panels of each window.” This 
table is covered with a coat of chalk mixed with 
water and rubbed with a cloth. Oh this prepara- 
tion, when quite dry, the artist traces subjects 
or ornaments with a stylus of lead or tin. ^Then, 
when his line is determined on, he makes it oyer 
again, with a red and black outline, put on with 
a'^brush between these lines. The colours are 
marked for each piece by means of a sign or 
letter. Suitable pieces of glass are placed upon 
the table, and these lines, which are those of the 
leads, are traced upon the glass; after which 
they are cut with a hot iron and nippers. 

Theophilus does not clearly indicate whether 
he draws on his table what "we now' w'ould call 
a cartoon — the complete modelling of figures 
or ornaments ; he speaks only of an outline. 
However, wdienhe speaks of painting, that is to 
say, of putting on enamel paintwvork, indicat- 
ing’ modelling, on the pieces of already coloured 
cut glass, he says that one should follow care- 
fully the lines which are on the drawing. This 
passage, however, relating to such early work, 
may merely refer to the fact that on these 
pieces of coloured glass, in very early work, the 
modelling is little more than certain lines traced 
in the direction of a form. Though wherever 
there was a gradation in the glass which the 
artist could use as modelling, he took advantage 

in the gradual attempt to model more deli- 
cately, which has slowly gone on through all 
these centuries, the modelling of the forms repre- 
sented in the window has come at length to be 
merely a copying of a delicate, usually a very 
weak, drawing. This is not to say that m 
many cases, especially in those which were imi- 
tations of archaic work, or continued to be so, ^ 
there is not some use of hard, firm lines ; but 
they usually do not connect with the leads in a 
successful way. These windows are either, as 
I say, archaic imitations, or are distinctly the 
representation of a drawing on paper transpose 
to glass ; and I mean by transposed, carried 
over, not properly translated, as they should be 
when made in another material, lo meet this 
halfway, the original cartoons are prepared 
already so as to miss some of the great quali- 
ties of drawing on paper, and the weakness is 
at both ends. Hence we may see in some in- 
teresting window, by a superior English artist 
a surface of mere drawing, with tints here and 
there of colour, which is glass, while the in- 
tensity and richness of that same artist s work 
^ is kept for his paintings in oil^ or distemper, 
materials which in their essential nature are 
less rich, less powerful, than the matenal ot 

^^^Smerican AH of Glass. Some account of 
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the renewal of the art of glass in the^ United 

■ States will be in place, , becaiise^ it has involved 
■an attempt at biiiiging back into the art ot ■ 

glass the ancient primiples wliicdi allowed the 
medieval ..artists to make of their wmdo.ws, 
monuments as important as those of sculpture 
and painting, and to use the most splendid 
way of carrying out the full strength ^of coioiii 
and the strongest expressions of line. An 
analysis of its origin will serve again as a 
method of explaining the capacities ot the art, 

■ which however great in the past, yetoffeis pos- 
sibilities not yet attained. ... 

When the American artist first turned.' ins 
attention to the art of glass and 
pictured windows, he had one loremost difc- 
culty: the best glass, meaning the material . , 
itself, was imported. Even then ^ only poorer 
samples came here, the better being careliuiy 
culled by good European workers. European 
manufacturers even objected to accepting ordeis 
for better material, as injuring the possible sale 
of the more common sent over. In limited 
quantities and in limited choice, colour, and 
substance, some was made here to supplernent 
this need, with the advantage that the making 
of a few varieties showed that in such a simple 
manufacture anything could be obtained in 
smaE quantity if needed. The imported 
rial seemed to be intimately connected with 
foreign methods of using it.^ There were no 
inferior artists or superior artisans here to copy 
the cartoons of designers and supply smaller 
details indicated in the general plan. In 
Europe such and such men were employed lor 
such a part of the work on a window ; some 
for ornament, some for figures, and some for 
drapery, etc.,— all strictly non-individual, and 
all their ways based on a welhkiiown conven- 
tion which has reached its furthest limit of 
development. Ho improvement then could be 

made on that line. . 

The first attempts w^ere made with con- 
siderable novelty of design and with great 
tention to the importance of line and composi- 
tion ; but all the more did the material betray 
by its thinness the representation of line niade 
by the connecting leads. Hor were there fairly 
skilled painters to paint upon this poor mate- 
rial of glass, though some artists of higher 
grade might occasionally attempt it. 

Designs were therefore made, which were 
strictly designs in lead. Here, again, came 
the difficulty that the cuts, that is to say, the 
shapes which the glass could assume under the 
use of the cutting diamond in the mechanic s 
hand, were extremely limited,^ and any con- 
siderable refinement was too difficult to carry 
out into anything like practice; but the idea 
persisted of drawing with the leads, which, 
though at first a failure for mechanical reasons, 
was in itself a novelty for modern times. This 
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development of design^ tlierefoi*e, was one of the 
first impulses- But, as usual, design cannot be 
separated in the decorative arts from colour, 
even in its simplest form of light and shade. 
The colour of the iiiadec|uate material of the 
glass was not of sufficient quality to join harsh 
edges of glass without the adjoining of painting 
on glass ; for which, as said before, there were 
no expert artisans, and only professional artists, 
too costly to employ often. 

The so-called mosaic work implied the neces- 
sity of considerable range of -what are called 
values, to be defined as degrees of depth and 
tone in the quality of the glass ; but this was 
almost impossible from lack of material. 

Hence arose the use of "what is called plating, 
superposing one colour on another so as to in- 
crease its depth and richness, to modify its 
transparency, or to change its tone; as, for 
instance, when we plate a colour with its 
complementary colour, or variation of that com- 
plementary. Yet there seemed to he a possible 
future in a strictly logical order; that is to say, 
the use of glass in its purity, untouched by pig- 
ment, or added colour, and joined together by 
leads which should be as carefully designed as 
the choice of glass itself. 

It was at this time that it occurred to the 
writer that opal glass, then made in this country 
and used for the imitation of porcelain, but 
often so badly made as to be more than translu- 
cent, suggested a means of meeting the defects 
of thinness of texture and flatness of colour, 
and of securing a permanent recall of the neces- 
sary complementary colour. The deficient pieces, 
which were translucent, exhibited that peculiar 
effect of two contrasting colours, which we call 
opaline. The making of such glass seems to 
have been known for an indefinite period, though 
it does not appear that this glass has been used 
in this way in window work. After many ex- 
periments in having it coloured, in testing its 
variations in density, the material seemed to be 
the proper basis for a fair venture into the use 
of free colour in windows, even when it was used 
only in small patches, alongside of the English 
glass, whose flatness was relieved by the opaTs 
suggestion of complementary colour, — that mys- 
terious quality it has of showing a golden yellow, 
associated with a violet ; a pink flush brought 
out on a ground of green. 

From this moment began a long series of ex- 
periments in the making of opal glass, either to 
recall the tones of mediaeval glass, or to increase 
the number of shades and tones. All the various 
firms of makers of glass for artistic use in win- 
dows have grown out of these first demands and 
struggles of the first American artists in glass, 
whose number could be counted twice on a single 
hand. 

With the use of these new materials, necessi- 
tating a different handling by the cutter, a finer 
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training and a habit of doing more difficult work 
became characteristic of the American workshop. 
The everyday acquirements in that way would 
have been some twenty-five years ago merely 
pieces of work such as a mastei* workman might 
do to show his best skill occasionally. Hence 
came the possibility of taking up greater refine- 
ments of the lead line, — refinements increased 
by the casting of glass into shapes already kid 
out, cutting out similar shapes with acid, stamp- 
ing and moulding the glass into shapes, etc. 

With these improvements came the widening 
and narrowing of leads, the shaping of the leads 
into irregular forms, so as to imitate the touch 
of the brush or the difterent widths of lines. 
Moreover, the infinite variety of modulations of 
the opal glass allowed a degree of light and 
shade for each piece, which not only gave model- 
ling, but also increased the depth sufficiently to 
allow the darker spaces to melt softly into the 
harsh lead line. 

Painting was almost wholly dispensed witb^ 
and the work became a form of translucent 
mosaic, held together by lead instead of cement. 
Only the heads, hands, faces — what the trade 
calls flesh — still continued to be painted, espe- 
cially because with them expression, an element 
of design and not of colour, would always be the 
principal aim. 

However, in the anxiety for a thoroughly 
logical system of doing without any painting, a 
method was invented by the writer of joining 
glass without lead, by melting, or of joining 
exceedingly minute divisions of glass, small as 
those cut by the jeweller, with threads of finer 
metal, so that these should become almost in- 
visible at a distance. But the costliness of the 
process and the great risk involved in firing, 
with the rude appliances of the American work- 
shop, prevented this method from going further 
than a few examples. The architects, also, and 
clients, had not enough experience and knowl- 
edge of decorative building to appreciate such a 
refinement, and there still remains an entire 
division of this great art of glass to be explored. 

' It would then seem that the theory of win- 
dow decoration is that of painting in air with 
a material carrying coloured light. The first 
attempts are those we know of the Middle 
Ages, which expressed all that can be done. 
But they were obliged to work within a narrow 
limit of material and size of material ; and they 
had neither the knowledge of representation of 
form of their classic predecessors, nor their suc- 
cessors of the Renaissance. The later mediseval- 
ists fell away in the weakening of all their 
intentions, and by the methods becoming more 
commercial. The Italians at the beginning of 
the Renaissance made a few attempts in the right 
direction, embodying the general principle of the, 
past work, and introducing some of the results- 
of their study of nature. But the study of form 
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In nature bad become so important as to carry 
even the arts of painting and sculpture with it. 
The art of glass would logically be one of the 
very first ones to be neglected, as not being a 
proper field for such studies ; and indeed all that 
side of art which we call decoration suffered 
through its impersonality, and has never again 
been in complete union with the other side, 
either experimental art or art as considered as 
the expression of sentiment. The painters, 
anxious to express their feeling through the 
human face, for instance, would wish some 
method adjusted to delicate fiuctuation. And 
they gradually turned more and more from 
monumental wxirk. 

Histoirical Styles in Glass. All varieties of 
art are properly in the state of transition ; so 
that the division into periods must always have 
a certain arbitrariness. This is especially so in 
the case of the art of stained glass, which has 
covered only a small part of the general history 
of art. For convenience, it may be well to 
assume the thirteenth century glass as so con- 
nected with the previous w^ork of the twelfth 
century that we may run them in together as 
possessing similar characteristics, which are 
merely expended by practice. 

There were stained glass windows, apparently, 
by the year 1000 at Tegernsee, the earliest 
example claimed as existing ; and there are a few 
undecided cases up to the time of the twelfth 
century, when, toward the middle, we have the 
glass of the Abbey of St. Denis in France, whose 
history we know, and which remains to us, but 
unfortunately subjected to rearrangements. 

The difference of date of others, a little earlier 
and a little later, is unimportant. Part of the 
three great windows above the doors of Chartres, 
some at Angers, an extraordinarily beautiful one 
at Yendome (perhaps 1172), may be cited. In 
the earlier glass, the most important feature is 
its deep rich colour, recalling jewels. Notwith- 
standing, however, there are cases of silvery 
grayness. There are also grisaille of ornamental 
pattern. Medallion windows, that is to say, 
subjects on small scale within medallion shajpes 
set in ornament, are characteristic. 

The strong iron bars are, except in the earliest, 
bent to follow the outline of the medallion. 
Rose windows occur mostly in French churches. 
They are mainly circular arrangements of the 
medallion. Figure and canopy windows are 
frequently placed in the clearstory and triforium. 
The protection of the figure by being placed in 
a sort of niche, which is an ingenious way of 
connecting the edge of the window with the 
centre so as to recall architecture, develops later 
into what are called canopy windows, and in 
the next centuries, and up to the very end of the 
Gothic period, become extraordinary features. 
The border in the early glass was very important, 
and frequently very broad. In certain cases, as 
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at Chartres, it is, used to tie the design to the 
wall in such a way that at certain hours.of , the, 
day the window lo,oks like the wall becoming 
transparent. This is an example of the prin- 
ciple stated in the beginning of .this notice. The 
ornamental detail is, of course, %^ery coiiveiitioiial, 
beginning with the Romanesque, tradition which 
in Germany lingers far into the thirteenth cen- 
tury, as at S. Kunibert in Cologne. Heraldiy 
and the personality of the donor are very 
modestly represented. The glass is very uneven: 
in substance and in colour. The glazing is dis- 
tinctly of the mosaic type, even if much painted. 
No large . pieces of glass occur. Sometimes 
masses of one colour are made of many pieces, 
whence great richness in tone. The painting is 
of one pigment, strongly marked, as if in the way 
of a sketch ; and in the more important cases, 
this manner of suggesting form and expression 
has a value which more than rivals all possible 
delicate modulations and recalls the extraordi- 
nary charm which the sketches of the great 
masters had, such as we see in the abbreviations- 
of RembrandFs drawings or even of RaphaeTs 
sketches. 

Leads indicate the movement in the same 
manner of synthesis. Of course this implies, in 
the greater examples, the existence of remarkable 
artists, and m not to be given to the date y for 
it is impossible to smaller minds. 

The early palette consists of white, greenish, 

I and rather clouded ; red, often streaky and ruby- 
like; blue, a deep sapphire, and even inclining 
to violet, down to palest blue. A turquoise blue, 
which in many of the French windows is still 
distinctly on the blue; yellow, quite strong but 
not reddish ; green, very pure, like emerald, or 
deep and low in tone, sometimes inclining to 
olive ; purple, brown-reddish or brownish ; a 
flesh tint, apparently lighter, and pinker shades 
of the same colours. Yiolet does not come 
until later. Though the palette must have been 
restricted, accident might have produced almost 
any colour. It is well to be remembered that 
from one source alone, iron, any of the colours 
can be obtained; and also, in the same connec- 
tion, that greater fire will vary a colour from 
red to green or gray. 

In the early glass, the painting is thus 
described by Theophilus, who was supposed to 
represent the middle of the twelfth century. 
Bontemps, who has translated him, and who 
has written on the manufacture of glass and of 
the making of windows, puts him in the eleventh 
century. He indicates the composition of a 
grisaille or enamel colour made of equal parts 
of oxide of copper and of burnt green and blue 
glass. This, in powder, is put on with a brush, 
reserving the lights. Theophilus advises three 
distinct values, “ so that they may seem to be 
three colours brought near one another’^ ; this is 
spoken of with regard to flesh. These gradations 
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-sliould 1)6 placed under eje-brows, around eyes, 
nose, chin, and so fortii. We can obserre the 
same process in the printing of the Japanese 
colour prints, wliicb, indeed, in other tones con- 
tain the whole grammar of the early glass colour- 
scheme. ' ■ ■ • 

Qn these half tints the painter drew with a 
brush his outlines and shadows. A point was 
used to take out some lights. After the shadows, 
an intermediate coating was placed between the 
lighter shadows and the general clear tone. The 
painter again took out lights with a point and 
edged his darkest stroke by a fine line of white. 
The glass, thus prepared, was placed in the oven 
in an iron tray, covered with ashes or imslaked 
lime. They were placed in the oven according 
to tlie resisting power of their make. The pieces 
of glass were placed in lead cams,” joined 
together by tin soldering ; all this differing little ' 
from our present methods. 

Theophilus gives some recommendation as to 
the arrangeinent of colours, such as recommend- 
ing a white ground if the draperies are coloured; 
on the contrary, white drapery if the ground is 
red or blue or coloured. We must remember, 
continually, that the harmony of colours remained 
until the sixteenth century a constant preoccu- 
pation of the artist ; all the more in the earlier 
period when traditions were most alive. The 
local colour, or natural colour, is changed, if 
necessary; as, for instance, the Christ of the 
Passion, in the great window in Patois, has 
blue hair. The artist in glass studied, before 
■everything, the values as translated by colour. 

It may be well to note that Theophilus speaks 
of France as being specially a home of stained 
glass, using these words, ‘‘whatever in the 
precious variety of their windows is loved by 
France.” 

The glass was cut with a hot iron. The use 
of the diamond is quite late, perhaps not anterior 
to the beginning of the sixteenth century. The 
shape was completed by the use of “ grosing,” 
that is to say, breaking off the edges with a 
kind of nippers. There was some advantage in 
this over the clean cut of the diamond, as taking 
a better hold of the cement put into the 
leads. 

With the fourteenth century, or intermediate 
period, the colour may be described as more 
lively, and does not divide so distinctly into 
colour and grisaille. Thus, both are used to- 
gether in the same window’ (S. Pierre, Chartres). 
There are more panels than medallions in the 
compositions ; decorated canopies begin to come 
into use, at first in fiat elevation, and often as 
the most conspicuous point of the window. The 
windows have borders, as a rule narrower than 
before the Tracery lights, which now form an 
important part of the construction, having 
borders of their own. There is also a marginal 
line of white as a natural insistence upon the, I 
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shape of the division. This persists to-day in 
what is called “the "white line.” 

The use of this white line marks a distinct 
view of the problem of treating an opening, as 
stated in the first paragraphs of this notice. 

Sometimes the "white line w’as broad enough 
to have a pattern painted on it, or to be broken 
by ornament or colour. The yellow stain which 
gives its name to stained glass comes in at this 
period. It was an important invention, and its 
complete sinking into the glass separates it from 
painting by enamels. It is more delicate than 
pot metal, and helps to brighten these later 
windows and to do a"way with the necessity of 
lead in certain cases. How^ever graceful the 
figures may be, they are less natural than in the 
early wmrk, and posed more. There is much 
use of diaper pattern in background; ornament 
inevitably becomes more naturalistic ; the glass 
material is more even, sometimes lighter ; flesh 
tint becomes wliite, and white glass, which before 
had alw’ays been more or less coloured, is now 
almost w^hite; the painting becomes more 
delicate ; stippling begins to be used at the end 
of the period. 

More green is introduced, and more yellow, 
and there are combinations of yellow and green. 
Green is used for background. There is much 
more olive green. In some German Windows’s, 
green, yellow’, purple, and browm are the main 
colours. Occasionally pale blue is made green 
by the yellow stain. 

With the fifteenth century, glass is made in 
larger sheets, is lighter in fact as well as in 
effect, and w’hite is more used. Canopies become 
more and more important; the screens behind 
figures are more and more used, and, of course, 
the yellow stain becomes more important. Ar- 
morial bearings, and the donors of windows, are 
on a larger scale. Borders are often left out in 
the canopy designs. Naturally, there is a more 
curious use of material. The graded glass is 
used to suggest shading or local colour, or to 
imitate marble, for instance. Glasses, first blue 
and later red, are abraded for a white pattern ; 
attempts at landscape and atmospheric effects 
are made, and occasionally the picture runs 
through several lights. The colours are higher 
and sometimes grayer. Red glass is less crimson. 

As with the fifteenth century comes the de- 
velopment of the art of painting, the drawing 
is no longer archaic, and is sometimes excellent. 
Painting is still more delicate ; stippling is used ; 
figures and ornament carefully shaded. Natu- 
rally, too, with this development, the lead lines 
tend to be less a part of the design, and finally 
do not even convey it ; but there remains, even 
in the sixteenth century, a manner of arranging 
the leading in a handsome way. This dies out 
gradually, and is one of the grave deficiencies 
of modem work. It is to he remembered tliat 
, is a close connection betw’een the 
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painter in distemper or oil, beginning to feel 
the possibilities of his art, and the artist in 
glass. 

Of this we shall speak later as we pass into 
the sixteenth century, which brings in the Re- 
naissance of the North. In what we have been 
eonsideriiig, we have not brought in the Italian 
as subject to these styles. The Italian glass 
does not express its date as does Northern glass. 
The persistence of the classical feeling is seen in 
Italian work even of an early date, whose man- 
ner recalls the earlier Northern manners, that 
is to say, a strict mosaic treatment ot glass and 
a scorning of small modelling and detail It 
also happens that often the painting upon the 
glass has been worn away, so that the exact 
effect of its use cannot be determined. Yet we 
know that the Italians used paint to attenuate 
or affect certain crudities of their material.^ 
However unimportant the Italian glass is in 
quantity, it has carried out almost to the end 
some of the better principles and finer ways. 
We do not expect it in such quantities as in the 
North, for the development of the fresco, and 
afterward of the painting to be placed in 
churches, was not favourable to closing out light j 
or modifying it extremely by colour. There are 
certain points which are what might be expected 
of the Italian : a certain colouring of such parts 
as canopy and its frame, which is less bald and 
obvious than the Northern one. The design is 
also simpler, and recalls the architectural work 
of the frescoes. With the development of 
painting on wall and canvas, it could not be 
expected that the more difficult material, glass, 
should equally continue its development, espe- 
cially with no accumulation of tradition. And 
it is obvious that the greater artists would 
inevitably turn to those manners in which they 
could best and most easily express themselves, 
as well as continue the study of external nature, 
of which the art of painting was but one form. 

The art of glass, however stupendous in its 
possible results, is not favourable to the expres- 
sion of delicate sentiment. Its yqtj power is 
in its way. As, for instance, in music, the 
instruments used to express fine shades of mean- 
ing are developed singly for that purpose. And 
yet what few specimens there are of later 
Italian glass of the fourteenth century are 
sufficient to show what could be done in gl^s 
upon the lines of the development of that period 
and ill a manner connecting thoroughly with the 
earliest and best work. We can see, also, how 
‘ completely the painting of the Italian Quattro 
Cento could be translated into glass. But it 
would have needed men of the same power as 
those who worked on wall or canvas. Along 
such lines there might have been a full continua- 
tion, and it is on such lines that the future 
serious work must go. It is impossible to ask 
of the artist who is abreast of his time to turn 
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back and forget the materials of his knowledge. 

He may insist upon some more t-han upon otliers, 
but that he does in whatever department of 
technique' he works. 

In the .North the very fiict of the existence 
.of a previous method of glass, already,so,inewhat 
'degraded, seems to have interfered with the full 
expression of the few painters who undertook to 
work' ill glass. We shall see this later in the 
case- of Van Oiiey,, at Brussels. He abandons 
ill his glass some of the best developments of 
the art of painting, ^ ^ ^ ^ ^ 

In the sixteenth century, in the North, .Gothic 
traditions survive, even in the furthest Renais- 
sance, perhaps in many cases helping to injure . 
the new style by cramping it, and also by 
opposing, through tradition, an application of 
the general principles of xjainting. It must 
be owned, however, that the Italian influence 
in the Renaissance of the North was not of the 
better kind, and was more or less a side devel- 
opment of painting, destined to destroy it later 
in its own country. For example, we see how, 
in that remarkable book, the first treatise on 
Decoration, the Mypnerotomacliici oj Poliphi-^ 
luSf the beautiful, easy designs ot the "Venetian 
artist (which give figures not strictly within 
the canon of proportion, and ornament largely 
treated) are changed for the worse in the French 
edition published soon after. The misunder- 
stood Italian influence on the French draughts- 
man, traditionally a famous one, J. Cousin, has 
made him design these small figures over again, 
so as to give them the requisite number of 
heads,” and, in general restudy, their anatomy 
and the probability of their drapery. This is a 
type of what happened in most of the foreign 
applications of the new' departure in design. 

As the separate study of various naturalistic 
points, perspective, anatomy, etc., became more 
advanced, certain principles of general design 
w'ere less noticed. This was the case w'ith all 
forms of art. The developmeut of the picture 
as a representation of nature, involving a loosen- 
ing of the subject in the frame, detached artists 
more and more from that one principle which I 
first noted, — the connection witli the border. 
In painting, as we now understand it, this defi- 
ciency, if it be one, is not felt, because of the 
q^uestion of tone and cliiaroscuro, supplementing 
our need for line and construction. The decora- 
tors, influenced by those Italians whose methods 
were Mowed outside of Italy, forgot the tradi- 
tions and the study of the values of colour, 
which were still carefully kept by the painters 
of northern Italy and Spain. They therefore 
abandoned the great principles of decoration 
that had held in all the decoration of the past, 
and which, we notice, have been so carefully 
kept by the Orientals, notably the Japanese. 
The separation of decorative painting from the 
art of painting had begun. These general con- 
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siderations estalDlisli the main reasons for 'what 
happened, and to them we must add the social 
and religious disturhances that filled the end of 
the sixteenth century and a large part of the 
seventeenth, which necessarily broke up con- 
tinually the industrial conditions. In the tra- 
ditions of glass, destruction of windows by 
religious fanaticisiii is one of the notes of the 
change. The gradual wish for more light, 'which 
had begun at once with the end of the fifteenth 
century, and continued increasing, made the 
practical difficulty of a continued system of 
design still greater, and as we get into the dry 
settling of the Renaissance the absence of 
Roman tradition for window decoration tended 
to prevent serious attempts at ornamenting 
windows in the new style. 

The increasing division between the artist and 
artisan is also a sufficient factor for any change 
or decadence. We are thus prepai'ed to see that 
the glass work of the sixteenth and seventeenth 
centuries was neither true to the best principles 
of previous glass work nor of the best contem- 
poraneous painting. At the same time, a curi- 
ous attempt at realism involved the trying to 
imitate the appearance of seeing through the "win- 
dow into a reality — an attempt which was care- 
fully avoided by the great schools of painting. 
One of the most splendid of these attempts, 
ty}>ifying some of the best late Renaissance work, 
is the great window of S. Gudiile in Brussels. 
A huge monumental structure fills the greater 
part of the window, not making a canopy over 
the subject. Pigures stand against it or against 
the sky, beyond which is a delicate painting on 
gray blue, giving a considerable effect of reality. 
This is increased by the shadow of the architec- 
tural part. But the result is what it might be 
in painting : the figures look as if cut out and 
set up against the distance. This is one of the 
splendid examples, and a great work of art, 
notwithstanding the mistakes. It gives the char- 
acteristics of Renaissance glass, — monumental 
work with figures in front, strong contrasts of 
light and shade, an attempt at accurate perspec- 
tive, and an attempt at atmospheric effect in 
the distance, not continued into the foreground. 
In the early part of the sixteenth century, and 
in many pieces of more intelligent work later, 
the shadows are obtained by separate glass and 
not by mere painting. But the tendency to 
paint as much as possible was inseparable from 
the tendency to obtain modelling. The use of 
enamel colour is also a mark of the period, and 
probably did not reach its possible results from 
the fact of the separation of the art of the artist 
designer from that of the craftsman. Occasion- 
ally, in certain places, these two connected, per- 
haps owing to the tradition of certain families of 
artists and artisans. 

Certain details of style may be indicated : 
canopy and sometimes a rich frieze and cornice 
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occasionally filled with subjects. Occasionally 
the figures are seen through the monumental 
ornamentation. Naturally, the portraits of the 
donors, sometimes of great beauty of execution, 
occupied important parts of the window. The 
si)aces of the window above the architectural 
ornamentation are often merely of clear glass 
glazed in squares or diamonds, as in S. Giidule 
above mentioned. Earlier windows have a col- 
oured ground above the Renaissance canopy. 
The pot metal colours are used for the figures, 
while white glass is used for the architecture. 
The delicate distance is painted in landscape, in 
architecture, and sometimes in figures. This is 
painted sometimes on white, sometimes on faintly 
coloured glass. The tracery lights often contain 
figure subjects. The detail of ornament aban- 
dons the Gothic leafage. Screens and draperies 
have patterns in white and yellow stain, or on 
ruby or other coloured grounds, produced by 
abrading the colour and painting and staining 
the white. Other patterns are stained on the 
coloured glass, yellow on blue making green, and 
so forth. The pieces of glass become larger and 
larger. 

In the seventeenth century the art of the 
sixteenth continues, more and more in the same 
direction, with more painting instead of coloured 
glass, with a heavier use of it, and usually less 
skill, so that its lastingness is less great than 
that of earlier monuments, and more especially 
the lead line is in the "way, and looks ugly and 
unnecessary. This, of course, is felt more in the 
smaller work than in the very large windows. 

In the famous window’-s of Gouda, in Holland, 
the end of the sixteenth century saw the carry- 
ing out of an attenipt at realistic rendering, 
which still preserved a great many traditions of 
mechanism. They cannot he described in our 
small space ; but though very deficient in the 
greater elements of art, that is to say, in line, 
composition, colour, and moral elevation of char- 
acter or purpose, they remain examples of what 
might have been done had their makers been 
men of genius instead of excellent traditional 
artisans. Their effect is much enhanced by 
whitewashed wall, and we must consider also 
that greater lighting and whitewash had much 
to do with later windows. The Gouda windows 
are attempts at using great masses of architec- 
ture and landscape, and their reputation is 
deserved so far as the extraordinary courage 
with which the artists have carried out the pro- 
ject of what might be called big pictures. But 
they are distinctly the work of inferior minds. 
Perhaps had many excellent designers who 
worked for the Renaissance windows found such 
men as the Orabeths and their pupils and 
assistants to carry out their intentions, a more 
adequate representation of what the Renaissance 
ideas were capable of might be found. The 
French draughtsmen of the sixteenth century, 
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and many of .the Germans of yery high grade, 
have made designs for glass in themselves ex- 
tremely heaiitifuL The names of Aldegrever, 
of Holbein, of Diirer, of Baldung Griin, and 
of Jean Gousiii are sufficiently important to 
show how slowly the artists detached themselves 
from the workman ; but though %ve have many 
designs remaining, we have no equivalent repre- 
sentations. Occasionally in some of the French 
windows, notably those attributed to Jean 
Cousin, one can recognize in actual execution 
the hand of a better artist retouching the 
inferior work. IVIere ineiition can be made, hut 
it is essential, of the windows used for private 
dwellings, as distinguished from churches, 
wherein, during the sixteenth and seventeenth 
centuries, the window had merely a space in it 
reserved for coloured glass. Many of these de- 
signs are remarkably successful, both in their 
intention and in their execution ; and even to a 
very late date in Holland the treatment of these 
windows is perfectly well adapted to the inten- 
tion of private dwellings. ^ I 

In Germany and Switzerland especially, these 
panels, carrying coats of arms and supporters, or 
figures acting as such, are very often pleasant 
works of art and thoroughly well understood m 
their design and execution. 

The painting and enamel which occupies part 
of them is relieved by the intelligent use of pot 
metal colours, to give character. The designs 
of Holbein or Diirer, of Manuel Deutsch, of 
Baldung Griin, for similar subjects, are the types 
of that special class of wmrk of which extraor- 
dinary examples can be seen at Basle. 

The eighteenth century has little to tell us. 
Leaded glass is still much used. ^ Already with 
the seventeenth century the making of coloured 
glass had so declined as to make it occasionally 
difficult to obtain. The great dislike for the 
earlier work, or anything that recalled the 
Gothic, and for splendour of colour, had in- 
creased to such an extent that a very intenigent 
admirer of art, President de Brosses (in his 
Joimieij in Italy), uses the example of the 
mosaics of S. Mark as a type of all that is 
abominable in art. The word ‘‘Gothic” became, 
as we know, a term of reproach. The tendency 
of religious services to depend on preaching in- 
creased to such an extent that the most sacred, 
from national and religious reasons, of the great 
windows of Chartres — a window placed by bt. 
Louis, king of France, was taken down so as to 
allow the preacher of the day to be seen in a 
clear light. It is true tliat other reasons of 
lighting certain modern wmrks of art were also 
given, and that frequently. 

The whole tendency of the temper ot the 
time, in and out of decoration, was one of avoid- 
ance’ of the more solemn sides of art. Perhaps 
something might have been done had not the 
end of the seventeenth century already broken 
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the .traditions. . Le Yieil, perhaps the only and 
last, of the artists in, glass in France in the 
middle of .the century, .and the, author of an , 
important treatise, remarks that “ there are still 

coats of arms' placed in the, windows, and through 
their use ive keep up the only practical ^ac- 
quaintance we have with the art of glass paint- 
ing.” At. any rate, England alone seems to , 
have -kept some intention of trying, the effects 
of glass. The famous windows for, whicli Sir 
Joshua painted .the studies I have referred to ■ 

elsewhere. . , 

The details of the resixscitation of stained 
glass, owing to the interest in Gothic art, I 
shall not go into further than to state that they 
came to a point of considerable importance about 
the middle of the nineteenth century. 

Before that, in various places, attempts at 
imitation of older work were made j one of the 
main difficulties in the way of getting back at 
the meaning of the old w ork being in the make 
of glass itself. The resuscitations were all 
troubled by the fiict that painting on the glass 
was still considered an obligation, and filled the 
mind of the artist and his encouragers. 

It should be noted that Che-vueul, the eminent 
scientist, called the attention of the architects 
and designers for glass to the main principles 
of mediseval work somewffiere in the thirties. 
He explained that they had not understood the 
questions of the material as affecting colour and 
light, and that they paid no attention to the use 
of the complementary colours, which were one 
of the most important of the ancient factors in 
use of colour. Also, that they treated The work 
as they might a drawffng more or less tinted. It 
w’as, therefore, by no want of warning that the 
modern artist in glass did not succeed in recall- 
ing the principal merits of ancient wmrk. This 
misunderstanding persists to this day, wffierever, 
even in fairly good wmrk, the whole effect is 
really translatable into lilack and w hite, or 
gradations of the same. The use of glass as 
translucent mosaic was not perceived as the 
main method of getting back to the first prin- 
ciples ; and though many imitations and restora- 
tions were accomplished, they were, like most 
restorations and imitations, mechanically done. 
But a great deal of intelligent imitation was 
done in England, and still more or less persists. 
When varied, it has the difficulty of bringing in 
the newer habits of representation with older 
habits of design. Some remarkable men have 
devoted some effort to the art i but those efforts 
have been limited by the separation of the 
draughtsmen from the executants in the glass, 
so that the most famous of these, Burne-Jones, 
complained to the writer of this article, in 18 / 3, 
that his designs assumed a commercial shape 
when translated into glass, though made through 
the firm of a sympathetic manufacturer and a 
very intelligent designer himself, Mr. Mon is. 
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The diffiLCiilty still persists, and must continue 
as long as the drawing and cartoon are the main 
points, and the execution made so easy that, as 
Biiriie* Jones noticed, each work could be re- 
peated indefinitely, thereby becoming strictly 
conimereial. 

The possible future of the use of glass in 
windows as decoration is much larger than would 
seem even yet at present. The general devel- 
opment of its make points to a number of new 
uses : when the wall itself will be of glass and 
a large part of the construction. However 
fitted together, the window may become all the 
richer. But these considerations are not his- 
torical, nor would an appreciation of present or 
late work, which can be found described in print 
or is witliin easy access. Personal motives of 
proper courtesy also prevent my formulating 
any judgment. 

— John La Faege, 
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Catherine Wheel Window. Same as Rose 

Window' (which see iiiicler R). ' 


Window, Fig. 2T : Rose Window, Beauvais Ca- 
thedrae ; c. 1450. 

ture, flanked by a narrow, square-headed aperture 
on either side, separated by columns or pilasters. 
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Wheel Window. A large circular window 
on which the radiation of traceiy from the centre 
is more or less distinctly suggested. It may be 
considered a variety of the Eose Window, in 
which the tracery is more distinctly committed 
to a spokelike arrangement. Also called 
Oatheriiie Wheel Window. 

Wyatt Window. In Ireland, a square- 
headed Yenetian Window, or a wide window 
divided into three openings by two miillions. 

WINDOW BACK. The ceiling or panel- 
ling occurring under a window, between the 
stool and the door, and covering the inner 
face of the . breast (see Breast). This is so 
commonly a piece of panelling that the term 
‘‘X>anelled back” is in use. 

WINDOW BAH. A. A mimtin; a divi- 
sion of wood, lead, or iron between the panes 
or lights of a sash. 

B. A bar of wood or iron for securing a 
casement or the shutters of any window, wdien 
closed. 

0, Same as Guard Bar. 

WINDOW BOARD. An inner sill, usually 
light and thin ; a mere covering for the top of 
a dwarf wail below the window opening. 

WINDOW FASTENER. (See Espagno- 
lette. Sash Fastener.) 

WINDOW FRAME. The frame, boxed 
for sliding sash, or solid and rebated for case- 
ment, which is set in a wall to receive and 
hold the window. 

WINDOW GUARD. Same as Guard Bar. 

WINDOW LEAD. A slender bar or rod 
of lead cast with grooves to receive the glass 
(see Came). 

WINDOW LEDGE. The nan’ow shelf 
formed by the stool on the inside, or the sill on 
the outside, of a window. 

WINDOW LIFT. A handle secured to the 
lower rail of a sliding sash to facilitate the rais- 
ing of the sash ; commonly called sash lift. 

WINDOW OPENER. A rod by which a 
window sash, otherwise inaccessible, may be 
opened or closed. 

WINDOW PANE. (See Pane, B.) 

WINDOW POST. In framed building, 
one of the solid uprights between which the 
Window Frame is set. In the United States 
it is customary to nail together two studs to 
make each window post (compare Boor Post 
under Post). 

WINDOW SASH. The sash or light 
frame, generally movable, in which the panes 
or lights of glass are set. 

WINDOW SCREEN. A. Any device, 
especially if ornamental, as the pierced lattice 
of the Hindus and Arabs, used for fEliiig in 
all or a pari of a window opening pit usually 
replaces glass and sash or casement of any sort. 

B. Any form of closure, of wire or other 
material, to prevent insects from entering^ or 
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to obstruct the view of an interior from the 

outside. 

WINDOW SEAT. ' A seat in the recess 
of a window het^Ycen the inner jambs. 



Window Seat in Alnwick Castle, Northum- 
B EH land; c. lolO. 


WINDOW SHUTTER. A shutter used to 
darken or secure a window, generally ])aT.ielled, 
and hung on each side of tlie aperture, outside 
or inside, in one or more folds. When formed 
of frames with open slats, it is called in tlie 
United States a Blind, 

WINDOW SILL. The bottom or sill of 
a window opening ; often the wooden sill of the 
window frame, as distinguished from the stone 
or terra cotta sill of the opening. 

WINDOW STOOL. (See Stool.) 

WIND PORCH. A small vestibule, often 
temporary, planned to allow the opening of the 
outer doors of a building without admitting 
much cold air, (Compare Weather Boor, under 
Boor.) 

WIND PRESSURE. The force exerted 
by wind upon any part of a building. This 
is, generally, matter of inquiry and precaution 
only in the matter of high roofs, or spires ; as- 
the walls of an ordinar;y building when built in 
the common way are not affected by any winds, 
but tornadoes or tropical hurricanes. The force 
of wind upon a roof is generally considered as. 
a horizontal force, tending to push the roof 
over; but it really acts along a line nomal tO' 
the sloping surface. The tables of pressure are 
made up in this way ; and, as observation has 
shown that the winds of the north temperate 
zone hardly exceed fifty pounds per square foot, 
of a surface normal to their direction {Le. 


WINE; VAULT ■ ■ 

vertical), tlie extreme pressures are given as 
follows by Lu Bois, The Strciius in Ffcihued 
Stnichires, 

Angie of roof with horizon, 5° ; pressure in 
" pounds, 6.6. 

Angle of roof with horizon, 30°; pressure in 
pounds, 33.1. 

Angle of roof with horizon, 45°; pressure m 
pounds, 44. , , ■ 

Angle of roof with horizon, 60° ; pressure in 
pounds, 60.6. 

WINE VAULT. Same as Wine Cellar, 
under Cellar. 

WING-. A. A part of a building, or any 
feature of a building, projecting from and sub- 
ordinate to the cental or main pjart. 

E. One of the folds of a double door or 
screen. 

WING WALL. In bridge building, a wall 
carried from one side of one extremity of the 
bridge proper to retain the earth of the ap- 
proach. In ancient bridges in fiat countiy, in 
which the roadway of the bridge itself wms 
carried up a steep incline from either extremity 
toward the centre, the wing walls wmre unneces- 
sary, or were small and low. 

WINLIN, HANS. 
(See Erwin, I., von Stein- 
bach.) 

WINTER GARDEN. 

(See Greenhouse.) 

WIPE (v.). In plumb- 
ing, to apply and smooth 
off solder when in a semi- 
fluid condition, by wiping 
it over the part to be 
soldered with a pad of 
leather or cloth. 

WIRE CLOTH. A 
fabric woven of wire, the 
coarser grades being net- 
tings used for meat safes, 
strainers, etc., and as lath- 
ing for fireproof plaster- 
ing, and the finer grades 
being of gauze used for 
window screens. 

WIRE GAUZE. Wire 
cloth of fine texture. 

WIRE GLASS. (See 
under Glass.) 

WIRE LATHING. A wire netting, coarser 
than wire cloth, and used for lathing. (See 
Metallic Lath, under Lath.) 

WIRING, The process of fitting and plac- 
ing wires in buildings, as for bells. (For Wir- 
ing, Electric, see Electrical Appliances.) 
WITEL, VAN. (See Vanvitelli.) 

WITH; WITHE. A wall dividing two 
flues in a chimney stack, generally composed 
of a single thickness of brick. 

WITNESS LINE. In drawing, same as 
Reference Line, 


WOOD 

WITNESS POINT. Same as Reference 

Point. \ 

■ WITTE,. PIETER DB (PETER CANDID) ; , 
painter, sculptor, and architect ; b. 1548 (at 
Bruges, in Belgium) ; d. 1628. ^ _ 

PetePs father, Elio Candido, was a Belgian 
bronze caster associated with Jean Bologne 
(see Bologne). The family name, de Witte 
(White), was translated into Candido in Italy, 
and became Candid in Germany. Peter Candid 
appears first in 1572, associated with Georgio 
Vasari (see Vasari) in his decorative work in 
Rome and afterward in Florence. In 1586 he 
attached himself to the court of the dukes of 
Bavaria at Munich, and was one of the chief 
movers in the introduction of Italian art into 
Bavaria, which followed the adixiissioii of the 
Jesuits in 1559. He was especially employed 
upon the extensive improvements undertaken 
by the Elector Maximilian I. at the Residera 
in Munich. He continued the decorations of 
the old Eesidenz, and built and decopited the 
new palace which was added by Maximilian I. 
between 1607 and 16L. In 1619 Candid 
made designs for the decoration of the ceiling 
of the Golden Hall of the EatkJiaus in Augs- 
burg, which was actually executed l}y Mathias 
Eager. The designs are still in the cabinet of 
engravings at Munich. He painted altarpieces 
in the Jesuit church of S. Michael, at Munich, 
and designed the statue of S. Michael on the 
facade of that building. In 1604 the Elector 
Maximilian I. established a manufactoiy of 
tapestry, which was placed in charge of Peter 
Candid. 

Dr. P. J. Bee, Petej' Candid sein Lehen und 
sein 'Werke ; Lubke, GeschicMe der Menaissance 
in Deutschland; xillgemeine deutsche Biographie; 
Seidel, Kdnigliclie llesidenz in Munchen. 

WOGT, CONRAD ; architect. 

In 1480 he succeeded Jost Dotzinger (see 
Dotzinger, J.) as architect of the cathedral of 
Strasburg (Elsass, Germany), and held that 
office until 1484. 

Gerard, Les A^vtistes de V Alsace* 

WOLLATON HALL. Ill Nottinghamshire, 
and close to tiie town of Nottingham ; an Eliza- 
bethan house, little altered, and having one fea- 
ture very i^emarkable among English country 
houses, Wollaton has a lofty central tow ei, 
rising, like the donjon of a mediaeval strong 
castle, above the lower bnildings. This to\yer 
is occupied within by a great hall which 
is 60 feet high and about the same length. 
The original timber-framed roof is preserved, 
and the lighting of the hall is by large windows 
high up beneath the arches of the roof, 

WOOD. That part of the substance of the 
trunks and branches of exogenous trees which 
is inside of the bark and the soft alburnum 
which comes next to the bark, and outside of 
the pith. Those trunks or branches in which 
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there is much pith or soft central body hardly 
furnish wood, in the ordinary sense, for in most 
trees the pith becomes iminiportant and almost 
unnoticeable by the time the dimensions are 
sufficient to allow of cutting for timber. By 
extension, the trunks of certain palms (endog- 
enous trees), when used to replace wmod in the 
more usual sense: they make excellent posts, 
beams, bars, and the like, when used intact or 
nearly so, as is common in many tropical lands. 
Bamboo (a grass), and rattan (a peculiar vari- 
ety of palm) in its many varieties, are also 
used for purposes to wdiich their peculiar light- 
ness and great comparative strength fit them 
well. ■' 

Wood is to be considered as a solid substance 
capable of being cut and shaped to almost any 
extent without losing its strength by such 
treatment, provided the grain is kept continu- 
ous for a sufficiently great distance. As the 
fibres which give strength to the material lie 
almost altogether in the direction of the length 
of the trunk or branch, and as the adherence 



between these fibres in the opposite direction 
is limited, the workman who cuts away too 
much or cuts too deeply into one part of the 
stick risks the strength of the whole, because 
he greatly increases the danger of partial split- 
ting. A familiar example is the ordinary axe 
helve, which must be rived out of the solid 
plank, and only carved into its peculiar shape, 
with care taken to preserve intact the full 
strength of the stick measured by its smallest 
cross-section ; axe helves which are turned or 
cut by machinery out of the solid are alto- 
gether untrustworthy, because many of them 
have the grain running diagonally across the 
finished helve, which therefore wdll break almost 
at a touch. 

In consequence of these characteristics, wood, 
when used for engineering purposes and for the 
ordinary framing of houses, when this is to be 
concealed by sheathing and plastering, is se- 
lected with a view to the straightness of the 
grain. There is, of course, no object in cutting 
aw-ay any part of the piece of timber, sill, post, 
stud, brace, plate, or the like, for in the case of 
the engineer’s work, there is no appeal to archi- 
tectural eftect, and in the case of the ordinary 
frame building the construction is concealed. 
It is enough to see to it that the, pieces which 
take the weight and resist the strains to which 
the structure is to be exposed shall have no 
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interruption in the regular run of the grain 
from end to end of each piece. If a piece come 
on the ground which is seen to have the grain 
running diagonally across it so as to make it 
easily breakable, it will be rejected, or cut short 
and used for exceptional purposes, as for jack 



Fig. 2. 


rafters, or short diagonal braces. Knots are 
objectionable, chiefly because of the twisted 
grain which accompanies and surrounds them. 
In some -woods, as in the difterent yellow^ pines 
of the Southern states of the United States, 
the grain is very visible, forming narrow stripes 
of darker and lighter colour ; and these, when 
parallel and nearly straight, form what is called 
Comb Grain, considered a mark of sound 
material. 

On the other hand, what are called knees, 
less common in house carpentry than in ship- 
building, are cut from -wood taken at the place 
where a branch leaves the trunk (see Knee, A ; 
also Vol. I., col. 779). If enough of the wood 
be left to hold the knotted and twisted parts 
well together, these pieces have great strength. 

In view of these requirements and limita- 
tions, the preparation of the wood for the 
workmen is important. In the illustration 
(Fig. 1) the piece of plank is badly cut and 
badly laid, because there is a strong tendency 
for the whole face, which is turned toward the 



Fig. 2a: A Piece op Hewn Timber which has 
CHECKEB m Drying. 

middle of the trunk and which here is turned 
uppermost, to split away in large flakes. This 
plank would be better if laid with the other 
side up, but it is a poor piece of wood. In 
ordinary flooring the planks which show comb 
grain in narrow, nearly parallel, stripes, are 
good, and will keep their consistency for cen- 
turies, because they are the pieces which have 
been cut with their sides in the direction of the 
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medullary rays, as explained below ; while those 
in which a broad piece lies flat on the surface 
have no endurance, the broad piece, as in the 
pilank in Fig. 1, splitting off with the greatest 
ease, and sometimes by the mere action of 
shrinkage, so as first to form long splinters 
and then to break away. This is the reason 
why Quarter-sawed AVood is preferred (see that 
term). Let Fig. 2 be the section of a trunk 
sawed in the usual way ; of this only those 
boards or planks wdiich lie upon or near the 
middle of the trunk are good, because in the 



others the tendency before spoken of, to split 
or separate, is very great, and also because the 
tendency of all logs is to check from drying, 
the checks opening in the direction of lines 
radiating from the centre. Quarter-sawing (see 
that term ; also Oiapboard) is resorted to, there- 
fore, as shown in Fig. 3, and the planks are 
taken out as nearly as possible in the direction 
of the possible checks. This, which gives beauty 
to wood used for joinery, marquetry, and the 
like, gives strength also to timber and planks 
which are to undergo severe strains. The silver 



Fig. 3a: A methob of Sawing by which Wider 
Planks or Boards ark CxOt than in Fig. 3 

— BUT SLOW AND AWKWARD; USED FOR VERY 
FRECIOUS WOOD. 

grain, which is caused by what botanists call 
the medullary rays, is not often visible in soft 
woods ; it is more seen in hard wood trees, and 
most of all in oak, in which it is a special 
characteristic. 

For ornamental work in joinery and furniture, 
the wood which is unfit for framing may be the 
best. A twisted grain, making an untrustwor- 
thy post or joist, may be so beautiful that the 
piece is saved for careful seasoning and for the 
finest cabinet wmrk. This is especially true of 
veneers, which are cut out of knots, roots, and 
even excrescences caused by disease or injury to 
the trunk. 

Soft wood is usually considered as that of a 
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certain number of coniferous trees, as v bite 
pine, larch, fir, spruce, and lieiiilock, in their 
many varieties ; but the wood of certain co- 
niferous trees, as the Georgia pine (called also 
long-leafed pine — australis and Pinus 

])Cilustris) and several other varieties, are hard, 
giving as much trouble to the workman as the 
nut trees and the oak. Hard wood generally, 
however, is that of the broad leaf trees, most 
of which are deciduous, just as most of the 
coniferous trees are evergreen. 

It is so common to build Avith wood by ordi- 
nary rule of thumb and without close calcula- 
tion, that the framing of Avails, partitions, roofs, 
floors, and the like hardly differs at all in 
principle, and differs but slightly in the size 
of timbers used, A?bateA-er Avood is to be em- 
ployed. The log cabins of Russia and ^ tiie 
solid built chalets of Switzerland (see Chalet ; 
Log House) are indeed of soft Avood, but those 
of the NortiiAA^estern states of America and 
Canada are commonly of hard Avord, and the 
treatment is nearly the same. It is noticeable, 
too, that Avhile the soft larch, so ahiindant in 
SAvitzeiiand, was used for the solid-built timber 
houses alluded to, the extremely bard oak of the 
Jura and A^osges mountains and of tlie forests 
Avhich once existed in many regions of the 
north of France was used in the very com- 
plex framing of the fifteenth and sixteenth cen- 
turies. (See Pan de Bois ; Wood, Construction 
in, Part I. ; also illustrations, Half-timbered 
and House, where Fig. 11 is the simple SAviss 
work, and Fig. 9 the complex and elaborate 
French work, involving a great amount of 
skilled manual labour put into the hardest wood.) 
It is, therefore, useless to seek any immediate 
influence exercised upon the architectural design 
by the kind of timber used. The general ten- 
dency to use sticks a little greater in either 
transverse dimension is all that is traceable to 

the use of softer or weaker material. 

In carpenter work wood is not often seasoned 
as well as it should be. In the United States 
it is hardly seasoned at all, the stuff being cut 
and piled up for a few months or weeks until 
an order comes for its sbipmeiit.^ The season- 
ing needed for ordinary framing is that of the 
open air, where the boards or scantling aie 
usually piled with small strips between the 
pieces to allow the air to circulate. The ab- 
sence of such seasoning is the great cause of 
the sudden settling of floors, disturbances in 
the equilibrium of walls, and cracks in the plas- 
tering of partitions within. For Avhen a stick 
shrinks it, of course, releases to that extent the 
pieces which abut upon it, either at right angles 
to its length or diagonally, as in the case of 
braces ; and a whole partition, even if carefully 
framed, may lose its integrity by the shrinking 
of its separate pieces. 

For joinery and ornamental work of all kinas 
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it is customaiy to season wood by artificial dry- 
ing, a process usually described as kiln-drying. 
It is customary to shape the piece of wood ap- 
proximately according to its future size, then to 
glue a piece of paper over each end in order 
that the drying shall not proceed more rapidly 
where the end grain is exposed, and finally, to 
put the whole into a chamber heated to 150 or 
175° Falir., which chamber should, if possible, 
be ventilated so that a slight current of air 
may be kept up. Wood dried in this way is, 
of course, very ready to absorb moisture, and 
it commonly happens in our hasty building 
that the benefits of the thorough seasoning are 
dost by the bringing of the wood into a damp 
iinfinislied house, where the plastering has not 
yet lost its moisture. One sees a stout plank, 
as of oak, which has been thoroughly kiln-dried 
and which is so secured in a massive piece of 
framing that it is no longer free to expand, 
bent to a curve like that of a how, with 
perhaps 3 inches of versed sine in a length 
of 2 feet, by exposure over Sunday” in a 
damp building. It is, however, almost imprac- 
ticable to prevent this ; the owner is always 
urging on the speed of the work, nor is he 
often -willing to admit that it is worth three 
months’ delay to let his seasoned joinery work 
lie until the house is reasonably free from 
moisture. 

As regards the kinds of wood most in use : 
in the" United States white pine [Pimts 
bus) has always been the favourite wood from 
the Great Lakes and the Mississippi southward 
and eastward, but since the great rise in the 
price of that wood, spruce (Abies of several 
species) and hemlock (Abies canadensis) are 
used for all kinds of framing, and white pine 
is reserved for inside finish ; while siding, clap- 
boards, and the like, though best of pine, are 
passable when made of spruce. Shingles have 
been made at difierent times of all the soft 
woods of coniferous trees, the preference being 
generally for cypress (Taxodium), since that 
wood has been cut in the Southern states. In 
Great Britain fir (Pinus sylvestris) is used, and 
is brought from Scandinavia, eastern Prussia, 
and western Russia. Larch (Abies larix), 
which grows freely in the Alps and in the 
northern Apennines, is used freely in Switzer- 
land and the Tyrol, where wooden building, has 
always prevailed. Cypress has only recently 
come into use in the United States, and that 
at a time when chosen wood was already in 
such demand and so costly that there have 
been but few frames built of it in the North. 
It is curiously durable under circumstances 
which destroy most woods rapidly, that is to 
say, in cellars and the like, where there is 
dampness and especially variable quantities 
of moisture present in the air. Redwood is 
very soft and is fit for every purpose that 
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white pine is good for. It has even certain 
advantages over wiiite pine, as in being less 
liable to great swelling and slirinkage. Se- 
lected qualities of redwood are brought to the 
East for purposes of joinery. 

As to the hard woods, they arc used for 
framing when soft wood is not easily obtain- 
able, Thus, previous to 1865, and tlirougli- 
oiit the Western states from Iowa anci Wh'seonsin 
west, hickory or walnut or chestnut v'ere used 
for traming, and also for fiooring utkI siding 
almost exclusively. Chestnut is tiie most dur- 
able of the hard woods commonly in use, and 
as it is also less hard than oak and ash it is a 
favourite for some kinds of rough work ; thus, it 
is used for railway sleepers, and in the same 
manner for sleepers in cellar floors and the 
like. Locust, however, is the best of all woods 
for this purpose, and is almost imperisliable j 
but it is rarely found of great size, and is 
scarce in most parts of the country. Black 
walnut was so much in favour from 1855 to 
1875 that nearly all the interior finishing of 
costly houses, doors, trim, sidelioards, a/nd the 
like, were made of it, and good qualities 
reached a A’-ery high price. It is now out of 
fashion in the United States, and oak has 
taken its place. Wdiite oak is i)y far the most 
common, hut red oak, which has a ])eautiful 
colour, is as suitable for interior finish, exce})t 
where very delicate Avork with carving and 
minute mouldings are requi]*ed. Maple and 
birch are always in use in a moderate A\\ay, as 
they are called for by persons who desire light- 
coloured wood for furniture or interior fittings ; 
and butternut, Avbich is softer and has a pretty 
light hroAvn colour, is used in the same way, 
the difference of cost being considerable when 
the work is complete. Ash, which is seldom 
used for delicate joinery in the United States, 
is in constant demand to help out work in oak ; 
thus, if a contract is for a staircase of oak, it is 
very probable that the balusters will be made 
of white ash in the hope that the superin- 
tendent will not discoA’-er the difference. — R. S. 

Bass Wood. That of the lime tree (Tilia) ; 
so called because of the use of the fibrous inner 
bark under the name of bass. It is not much 
used in framing. Its peculiar merit is in its 
close grain, and in its permanence when once 
seasoned, as it does not warp or shrink. 

Bay Wood. That of the laurel tree ; and 
as this is seldom used in building, a light red 
wood supposed to resemble Imrel wood, and 
brought from different tropical countries and 
used in the United States to replace mahogany. 
It is softer than mahogany, and is thought by 
some to he a variety of cedar. 

Brazil Wood. That of the tree Brauna or 
Gardima; brought from South America and 
used for veneer, AA’hich is of brownish red colour, 
and very beautiful in its veining. 
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Heart Wood. The duramen, the matured 
and solid wood of the trunk between the pith 
and the alburnuiii. (See definition of Wood, 
above.) 

Sap Wood. The alburnum; the as yet 
immature wood of recent growth, immediately 
within the bark. 

Satin Wood. A brilliant yellow wood with 
a beautiful grain of which veneers are made for 
delicate furniture. It is the product of several 
tropical trees belonging to different genera, and 
brought from India, the West Indies, and 
recently from Australia and New Zealand. 

Teak Wood. That of the tree Tectona ; 
indigenous to Burmah and neighbouring coun- 
tries. It was the favourite timber for ship- 
building in the British navy, and more anciently 
in the ffeet of the English East India Company. 
If the forests are allowed to grow up now that 
the shipbuilding is largely of iron, this wood 
might become cheap enough for use in all parts 
of the world for superior joinery, as it has a 
very pretty light brown colour of various shades, 
and is singularly durable. 

White Wood. In the United States, the 
wood of certain kinds of poplar, especially the 
tulip tree. Also, by extension, of the bass 
wood and other kinds of linden or lime tree. 
In the former sense it is the wood of greenish 
white colour having little visible grain, moder- 
ate softness, and considerable endurance, which 
is largely used for the inner parts of well-made 
furniture. The drawers, shelves, and lining of 
such pieces of furniture are often composed 
entirely of white wood when the exterior is to 
be of richer coloured woods, either solid or 
veneered upon the white wood itself. 

WOOD BRICK. A piece of wood of the 
dimensions of a brick, built into a brick wall to 
afford a nailing for furring or wood finish. 

WOOD CARVDSTG. (Bee Carving; Sculp- 
ture.) 

WOOD, CONSTRUCTION IN. Building 
with wood, usually in solid timber, and in Europe, 
usually by some of the processes included under 
Framing. Apart from the European methods 
and their results, the most important develop- 
ment is that found in the ancient temples of 
Japan. (See Japan, Architecture of ; Switzer- 
land, Architecture of.) 

Part I. The woodwork of the Eomans is 
only known to us indirectly through the evi- 
dences contained in painted wall decorations, 
in such sculptured bas-reliefs as occur on the 
•column of Trajan, and more especially through 
the descriptions of Vitruvius (see, also, Choisy, 
op. cit., Chap. III.). Their vast erections of 
mortar masonry in rubble and brick, the re- 
mains of which are to us the chief visible indi- 
cations of their genius in construction, have 
naturally so preoccupied our minds, that we are 
not accustomed to regard them as equally skil- 
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ful in the production of more perishable, but 
probably hardly less important and interesting, 
work in timber and carpentry. The immense 
domains covered by primeval forests which were 
added by conquest to their Empire, gave them 
an abundance of timber, which they knew how 
to shape and use in bridges and military works 
of great extent ; and the detailed descriptions 
by Vitruvius of the construction of his own 
basilica of Fano show, not only that they often 
used wood in the construction of their entabla- 
tures and epistyles, but were familiar with 
difficult problems of roof framing, and knew 
how to make them an effective part of an archi- 
tectural scheme. We have evidence also that a 
large part of their cities was originally of wood 
construction, and that even their public monu- 
ments, such as amphitheatres and bridges, 
were primitively of this material ; and the 
temporary wooden centrings, upon which their 
immense vaults and domes of masonry were 
built, could not have been framed and supported 
without a knowledge of carpentry at least equal 
to that required in the construction of visible 
timber roofs over their unvaulted halls. It is 
probable that the general characteristics of 
these roofs survived in those of the early Chris- 
tian basilicas of Eome, which were composed of 
a series of massive trussed rafters of the simplest 
character, with little or no attempt at decora- 
tion, sometimes left open and naked, and some- 
times concealed by panelled ceilings with deep 
coffers and embellished with carving and colour. 
It is evident that the constructive character of 
all these roofs was fundamentally controlled by 
the degree of inclination of the slope, which 
never materially varied from that of the classic 
gable. This traditional low iiiclination of the 
roof was maintained with no essential variation 
through the Romanesque period, until impera- 
tive exigencies of construction which developed 
in the mediaeval joeriod, as we shall presently 
note, forced the roof to assume a steeper 
pitch. 

But meanwhile, in Oriental countries and in 
the states of North Africa, traditions much more 
ancient than those of Greece or Rome created 
the flat or terraced roof, which remains the 
characteristic form in all regions where a hot 
and dry climate prevails. This form necessi- 
tated a construction of wooden posts and hori- 
zontal beams supporting terraces of earth, tlay, 
tiles, asphaltiim, etc., with parapets, the external 
walls alone being of durable and monuniental 
material. In Syria, Egypt, and the Barbary 
States, in Spain, and in the Spanish colonies of 
America and the tropics, this persistent type 
still gives to the modern, as it did to the 
ancient city, its distinctive horizontal sky lines, 
broken only by the domes, the minarets, or 
campaniles of its religious buildings, and still 
upon the terraced roofs the household life, as 
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among all Oriental peoples, swarms to enjoy the 
■coolness of the -evening. ■ . 

Among the most characteristic forms of 
Roman constructions in wood which survived 
through the Romanesque period, probably with 
little change, were buildings framed with 
heavy, squared timbers, generally of oak, the 
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showing in relief against the plaster filling or 
parquetting of the panels, where these were not 
left open for windows or latticed casements. 
In the cities these buildings were often framed 
with the successive stories overhanging those 
below, with supports of moulded corbels. These 
visible timbers were frequently richly carved 
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interstices being filled with some form of beton 
or coarse white plastering. This method of 
building in wood was brought to perfection in 
the half-timbered houses of the Middle Ages 
(see Pan de Bois). It consisted of massive 
horizontal beams or plates bearing the floor 
fraining, supported at frequent intervals by 
vertical posts and braced with straight or 
curved braces. This framing was always visible^ 
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with mouldings and chamfers wrought in the 
solid. The conspicuous panelling thus formed 
was infinitely varied by the disposition of 
curved or arched braces. Sometimes, especially 
in Elizabethan houses in England, these panels 
were formed in a succession of trefoils and other 
foliated patterns or arabesques more or less 
capricious, and the plastered or rough-cast 
spaces between the timbers were often stamped, 
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while plastic, with decorations of diapers or 
ornamental strap work (see Parget ; Parget 
Work). The timbers were framed with mor- 
tise and tenon, the joints being fitted together 
with great precision and secured by oak pins, 
never by spikes or bolts. . The old tovnis of 
Europe, up to the end of the Elizabethan era in 
England, were composed almost exclusively of 
hall- timbered houses, the successive stories, 


WOOD 

Old Hall (see Cut 11., Col. 345) in Cheshire, 
often presented framework of elaborate decora- 
tion with wide bays filled with casement win- 
dows. Often these structural frames were 
visible in the interior, and the floors, con- 
structed of heavy squared timber, w^ere framed 
to form panelled ceilings, freciuently richly 
carved. The concealment of these structural 
frames by plaster and panelled wainscots or 
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crowned with gables, overhanging the narrow 
streets. Many of these interesting structures 
still remain in Rouen, Lisieux, Bruges, XJlm, 
Louvain, Antwerp, Brussels, Nuremberg, and 
Strasburg, on the Continent, and the counties 
of Salop, Chester, and Sta&)rd, in England. 
The gables were often decorated with deep 
barge boards, profusely enriched and carved, 
and the corbellings were frequently wrought in 
grotesque forms. The Elizabethan half-tim- 
bered manor bouse, as, for instance, Moreton 
: ' . . 1113. : ' 


ceilings in interiors, and by plastering, tiling, or 
other forms of covering on the exteriors, rarely 
occurred before the close of the sixteenth century, 
when the era of the Renaissance introduced 
new ideals of architecture, in which structural 
decoration ceased to play a dominant part. 
Traditions of honest carpentry in visible timber- 
ing lingered among the builders of Northern 
Europe even to the end of the seventeenth 
century. In fact, the vital energy of the 
mediseval spirit, which developed a true archi- 
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tecture from constructioir in s was hardly 
less siiccmM in cret^^^^ characteristic style 
finm wooden framing. 

By far the most brilliant demonstration of 
the mediiwai spirit in wood construction is 
e^hibited^ framing of the roofs. In 

Iwoinanesqiie and medimval architecture the 
construction of roofs may be divided into two 
classes : Yiz.y those Avhich were intended to 
cover stone vaniting and were unseen from 
below ; and those which were intended to be 
visible and to form an essential part of the 
architectural scheme. In the latter class may 
be included roofs of which the structural sup- 
ports are wholly or partly concealed by flat 
ceilings, often panelled in wood, as in the 
basilica of S. Maria Maggiore, at Borne. 

Most of the Eomanesque work remaining to 
us reveals the preoccupation of the builders to 
recall in the roof structure the main characteris- 
tics of Romanesque stone vaulting. This was 
accomplished in many cases by making the tie 
beams massive enough to support the feet of 
curved braces so disposed as -to give, in the suc- 
cession of the trusses, an arched effect. The 
various members were decorated with chamfers, 
chamfer stops, ^ and mouldings wrought in the 
solid, not applied, and often were treated with 
colours, as in the restored basilica of S. Lorenzo 
fuori le Mura at Rome. As the proper function 
of the tie beam is not to bear weight, but simply 
to prevent the principals from spreading, this 
system was unstructural and was only prac- 
ticable in roofs of small span. An example 
of this primitive and unscientific method is 
exhibited in many of the cuts given under Roof. 
In later constructions, especially in the great 
halls of feudal buildings, where the span was so 
considerable that it became impracticable, even 
with the resources of the virgin forests at com- 
mand, to make the tie beam massive enough to 
support the arched braces, which seemed to be 
indispensable to the mediaeval builders, they 
made the roof much steeper, so that the arched 
braces could start more properly from near 
the wall ends of the tie beam, thus relieving 
that member and giving a wider span to the 
arch. It is apparent that the steep roofs of 
the thirteenth century owe their origin in great 
part to this structural condition. 

The next step in the evolution of the arched 
truss of the Middle Ages was evidently sug- 
gested by the fact that the extreme steepness 
ot the roof, by reducing the tendency of the 
rafters to spread, rendered less neeessaiy the 
tie beam connecting the feet of the principals • 
accordingly, in the latter part of the fourteenth 
century, the builders began to cut away the 
central part of the tie beam, leaving the two 
ends in the form of short horizontal beams pro- 
jecting from the top of the wall. Into the 
outer end of this beam was framed the foot 
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of the principal rafter ; from the inner end 
sprang the great arched brace, the full develop- 
ment of which was the principal formative 
element in the truss and beneath it a smaller 
arched brace, starting from a corbel built into 
the wall below, or from a ^vall sluift, enabled 
the beam to do its im]>arta.ut work of sup])ort. 
This member was often carved in the form of 
a winged angel bearing an escutcheon. One of 
the boldest and most beautiful examples of this 
early use of the hammer beam occui-s in the 
nave and transepts of tlie cathedral of Ely; 
and the English carried the system of hammer 
beam construction to its highest development 
in the fifteenth centiiix Important specimens 
of this characteristic English carpentry are in 
the roof of Lit ham Palace hall, 36 feet span; 
of Hampton Court, 40 feet span, and of West^ 
minster Hall, 68 feet span. The latter is an 
example of the boldest, most elaborate, and 
most beautiful carpentry of the Middle Ages. 
(See Plate XXX VI. : Hammer Bearn, under 
Beam.) 

The covering of stone %mxiltiiig with wooden 
roofs foi protection from the weather presented 
to the carpenters of tlie Middle Ages a different 
problem. At first the protective covering was 
laid directly upon the upper surfiice of the 
vault, hut on accoimt of the rapid deterioration 
of the masonry through the infiltration of water, 
it was soon found necessary to build timber 
roofs over them independent of the vault. The 
inconvenience of constructing these roofs with 
tie beams, requiring the building of the walls 
to the height of the crown of the vault, soon 
became apparent, and the total abolition of 
the tie beam in such cases and the construction 
of a roof frame, which should envelop the 
vault, and yet be independent of it, presented 
to the builders a practical problem which they 
proceeded to solve in various ways. Though 
the various devices employed to accomplish this 
object in covering the nave vaulting of the 
great cathedral -were sometimes, from the point 
of view of modern carpentry, unscientific and 
clumsy, the builders generally displayed great 
boldness, skill, and practical efficiency in the 
work, and they met the constantly varying con- 
ditions of the problem with an ingenuity which 
modern carpentry with its greater resources and 
experiences could hardly excel. 

^ The distinctive methods of wood construc- 
faon in the Oriental countries, in Scandinavia, 
Jiussia, Switzerland, and the Tyi-ol, all derived 
from ancient traditions, are treated under the 
proper geographical terms, and under Chalet • 
Log House. ’ 

_ Since the Renaissance the principles of the 
king-post and queen-post truss, as briefly de- 
scribed under Roof, have been indefinitely ex- 
panded and adapted to an infinite variety of 
uses (see Outs 1 and 2 under Roof). Elaborate 
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and sometimes complicated Tariations of tliose 
types have heen used in the wide spans of 
churches and public halis, of theatres, markets, 
railway stations, and in Mansard roofs. Sir 



Christopher Wren and his followers in the 
eighteenth century showed great skill and in- 
genuity in adapting the principle of the king or 
queen post truss to the framing of church roofs, 
in which the visible ceilings were flat, arched, 
or vaulted in plaster. A characteristic exam- 
ple of these adaptations may be seen in the roof 
of the church of S. Martin’s in the Fields, 
Westminster, designed by Gibbs, and in the 
roof of old Dmiy Lane Theatre, built at the 
close of the eighteenth century. The work of 
Philibert de i’Onne, named below, may be con- 
sulted for information concerning the character- 
istic carpentry of the French builders in the 
sixteenth century, their method of framing 
domes or curvilinear roofs, with rafters built up 
with several thicknesses of shaped plank and 
bolted or spiked together, being especially note- 
worthy for simplicity and strength. 

In modern work constructions in carpentry 
are rarely used in the trusswork of wide spans, 
framings of iron and steel being substituted. 

Choisy, L'Art deBatir chez les Bomains , Thili^ 
bert de I’Ornie, Nou\^elles Inventions pour Men 
Mtir dpetits Frais, Paris, 1561 ; Gwilt’s Encyclo- 
pcBdia of Architecture; Viollet-le-Duc, Diction- 
naire ; Articles Charpente,P(a:ii de Bois ; Rondelet, 
Traite de VArt de Bcitir, 8th ed. 1838--1855, 
and Supplement ,* Botticher, Holzarchitectur des 
Mittelalters ; Sanders, Camed Oak in Houses mid 
Furniture; see also Bibliography of Switzerland. 
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The log house of the early settlers of Nortli 
America was, with the advance of civilizatitui, 
succeeded by massive framed constriuiions of 
squared and hewn oak timber, following, as 
closely as the coiiditions of the ]ie\y "V\br](l 
would permit, the contemporary or recent tra- 
ditions of the mother country. These (*on- 
stnictions gave to the old colonial doniesti<* 
architecture of America an as])ect of dignity 
and permanence, not readily secured in tlie 
lighter, less spacious, and more e(‘onomical 
methods of building which have since hem! 
developed. In flict, the difference hetw'cen tlie 
old and new methods is largely responsilffe for 
a distinct evolution of style. This difference 
resulted mainly from the discovery that in- 
creased strength of construction could be ob- 
tained wdth a far smaller expenditure of 
material and labor * thus, in floor construetioii 
especially, it w^as found that far greater sta- 
bility could be secured by using thin planks 
set on edge and regularly spaced as joists and 
connected by bridging, than w^as oljtained l:)y 
our forefathers in their laborious and costly 
framed constructions of heavy squared and 
hewn girders, supporting smaller squared tim- 



WOOD, CONSTEUCTION IN, PaET I., FiG. 5. StEUC- 
TUEE OF A FeAME HoUSE FACED WITH FOUE 

Inches of Brickwork as described in Text. 


bers mortised into them at right angles six or 
eight feet apart, these spacings in turn being 
subdivided by still lighter squared scantlings, 
upon which complex the wide flooring boards 
of our ancestral homes found at last a fairly 
substantial bearing. 
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When tlie improved machinery of the saw- 
mills l 3 egaE economically to convert forest tim- 
ber into heavy scantlings of any desired dimen- 
sions for sillsj girders, posts, plates, purlines, 
and truss timbers ; into studs 2 inches by 4 
inches and 2 inches by 6 inches i into planbs 
from 2 to 4 inches thick and from 6 to 14 
inches wide for joists and rafters; into inch 
boards of various widths for the covering of 
house frames; into thin shingles for roofs or 
walls ; into clapboards or sidings for the outer 
covering of walls alone ; and into light laths to 
form a good key for plastering,— the builders 
were furnished with an abundance of cheap 
material admirably adapted to economical 
wooden structures, suited for every condition 
and scale of living, for storage and shelter of 
every sort, including even churches and public 
buildings. As the system of construction 
which was presently developed from these con- 
ditions imposed practically no limit of shape or 
size, and was very inexpensive, it was more 
elastic for the expression of any caprice of the ! 
builders, or of any prevailing whim of de- 
sign, than any other system known. But on 
the whole, though thus peculiarly subject to 
architectural aberrations, and to temporary 
fashions, more or less whimsical and unreason- 
able, it has, through the efforts of trained 
architects, become so well disciplined by its ap- 
plication to conditions of comfort and use and 
decent living, that its results may be considered 
as an illustration of a healthy evolution of style 
consistent with an infinite variety in form. 

The usual specifications for this structure in- 
clude a sill varying from 6 by 6 inches to 6 by 
8 inches, bedded solidly near the outer edge of 
the foundation walls, bolted or rebated together 
and pinned with oak pins at the joints and 
angles. G-irders of various dimensions accord- 
ing to service, corresponding wdth the main 
divisions of the plan and crossing the area of 
the basement or cellar, are carried upon inter- 
mediate piers, or posts of brick or wood; upon 
these girders and upon the inner edge of the 
foundation walls bears the framing of the first 
iloor, composed of joists 2 inches thick, and 
from 8 or 10 inches to 12 or 14 inches deep, 
equally spaced, and stiffened every 6 or 8 feet 
by a bridging composed of narrow strips of 
wood, nailed ' crosswise between each pair of 
joists in continuous lines, to distribute the floor 
strains and to provide against the twisting of 
the timber. When the distance between bear- 
ings is considerable, these joists are dressed upon 
their upper edge in the form of a very fiat ris- 
ing curve to correct the level of the floor in the 
case of sagging. Where stairs or chimneys axe 
to be provided for, the necessary openings in the 
floor framing are made by enclosing the open 
area with heavier joists, those parallel with the 
common joists being called trimmers and those 
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at right angles being called /icacZcfS, the latter 
being either framed into the forniei, oi, pief- 
erably, hung to them by wrought-iron stiiTups. 

Flush with the outer edge of the sill and 
tenoned into it are vertical posts, 4 inches by 
6 inches or 6 inches by 8 inches, extending the 
whole height of the walls. These occur at the 
corners, and, where the character or extent of 
the plan requires, at one or more intermediate 
points on each wall. If there is to be a third 
floor, the joists of the intermediate, or second, 
floor, which is framed practically like the first, 
but with such modifications in detail as the 
plan requires, have their outer bearings upon 
the top of horizontal timhers, called or 

perhaps more properly girths, which have the 
thickness of the frame (4 inches or 6 inches) 
and a depth of 6 inches or 8 inches; these are 
mortised into the posts. The girts, which run 
parallel with the joists, are in ^ the best construc- 
tions set flatwise and flush with the upper sur- 
face of the floor framing, projecting inward^ to 
receive the nailings of the ends of the flooiiiig 
boards. The posts are connected at the top 
by a horizontal member, called the wall plate, 

4 inches by 6 inches or 6 inches by 6 inches, 
the principal function of which is to receive 
the lower end of the sloping rafters. These 
horizontal and vertical members of the wail- 
frame are braced at all their intersections by 
diagonal braces tenoned and treenailed. 

The main skeleton of the walls being thus 
obtained, the open spaces between the posts 
are occupied by smaller vertical posts, called 
studs, 2 inclies wide, and the thickness of the 
frame (4 inches or 6 inches) mortised at top and 
bottom, regularly spaced, set edgewise, and flush 
with the frame ; those for the first story are set 
between the sill and the girt, and those for the 
second, between the girt and the wall plate. 
Similar vertical studs form the frames for the 
interior partitions, each stud being spiked at 
top and bottom to horizontal pieces and stif- 
fened at one or more intermediate points by 
lines of bridging, composed of short pieces of 
studs cut in between the vertical members and 
thoroughly nailed. Apertures for doors and 
window's are framed by thicker or double studs 
at the sides and at top and bottom, the former 
being trussed when they bear w'eight. 

The third floor joists for the roof chambers 
are often less deep than those of the first or 
second. Like the other joists, they bear upon 
the heads of the main partitions, hut at their 
outer ends they bear either upon the wall plate, 
or, if more space is required in the third story 
under the lower part of the slope of the ratters, 
they are notched over the upper edge of a board 
about 6 inches wide, let flush into the back 
of the outside studs a foot or more below the 
wall plate; this is called a ledger board or 
ribbon stjdp; it is nailed to each stud, and 
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plays a very iinportaixt part in binding and 
stifiening tlie entire 

Tlie spacing of floor joists and studs, except 
wbere cross furring is used (see below), is 
go¥erned by tbe length of the laths. These 
are roughly sawn strips, about -| or f of 
an inch thick, If inches wide, and 4 feet 
long, set about half an inch apart, so as to 
afford a key for the plaster to hold by. They 
require each either four or five nailings, the 
former calling for a spacing of joists or studs 
16 inches on centres, and the latter, 12 inches 
on centres. They are nailed to the inner sur- 
flices of the outside studs and to both surfaces 
of the inside or partition studs, to receive the 
wall finish, and to the under surface of the 
joists, to receive the ceiling finish ,* but in the 
better class of wYork, cross furrings, composed 
of strips of |-inch boards, about If inches 
wide, are first nailed to the under side of the 
joists and rafters, and at right angles to them, 
to correct irregularities of leYel, and these re- 
ceive the lath nailings. The thickness of the 
lathing and plastering is from f to of an inch. 
In order that the surface of the plastering may 
be true and level, it is worked to grounds -| 
or f of an inch thick, respectively placed at 
points to be covered by the interior wood finish. 

Eoofs are framed with rafters 2 inches wide 
and from 6 inches to 12 inches deep, according 
to service, and generally 20 inches on centres, 
having a bearing at bottom upon the wall plate, 
and at top, for simple constructions, against a 
ridge pole, which is often formed by an inch 
board ; or, if the character of the design is such 
as to require a roof of double slope, the upper 
ends of the rafters are notched to support a 
or upper plate, 6 inches to 8 inches 
square, upon which rests the joists of the flat 
or upper roof slope. The hips are generally 
constructed with timber 2 inches to 4 inches 
thick, and somewhat deeper than the rafters. 

The dormers are framed with light studs or 
rafters spiked to the rafters of the lower roof- 
slope, which are doubled or increased in size at 
all roof openings. 

The stability of this light cagelike structure 
depends, not only upon the mortising together 
of its principal members, with thorough nailing 
and spiking, and pinning at all the intersec- 
tions, with bracing as described, and with the 
effective stiffening secured by the construction 
of its floors, — but also upon an envelope of 
rough boarding or sheathing, ^ of an inch thick 
and from 6 inches to 10 inches wide, generally 
tongued and grooved together, which is nailed 
over the entire outer surface of the wall fram- 
ing, Qver the upper surface of the rafters for the 
roof closure and of the joists for the flooring. 
This sheathing is sometimes applied diagonally 
to the surface of the frame to afford greater 
stiflhess and stability. Often the rafters, in- 
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stead of being covered with close boarding, 
receive narrow strips, spaced so as to aflbrd 
nailing for the shingles, which, by this method, 
have the advantage of ventilation from beiieatli, 
and consequently greater security against decay. 

The exterior finish, or siding, of the w^alls, is 
composed of narrow boards, called cIaplioa,rds 
(see Clapboard ; Weather Board), winch are 
sawn and planed by iBachineiy to a thin upper 
edge and a thick lower edge, and nailed ho rizon- 
tally through the rough boarding or sheathing 
to the studs, overlapping in successive regular 
courses, and showing from 4 inches to 6 inches to 
the weather; or of sidings (see Siding), wdiicb 
are regular courses of boards planed wdtli a bevel 
at top and bottom and tongued and grooved 
together ; or of vertical boards nailed to hori- 
zontal pieces cut in between the studs at each 
height of 2 feet, the joints being covered by nar- 
row bevelled battens, hollow'ed slightly on the 
under side to secure closer joints ; or of shingles 
showing from 4 inches to 6 inches to the w'eather, 
sometimes of equal widths, and laid in patterns 
or shaped with tools in the form of tiles oi' 
scales. 

All this exterior finish is laid over stout 
weatherproof building paper, thoroughly lapped 
and nailed, sometimes in two or more layers, 
over the entire surfoee of the sheathing boards. 
The same treatment is applied under the shin- 
gles of the roof. Sometimes the wiiole frame 
is filled in with bricks laid in mortar between 
the studding; or it receives a closure of back 
plastering laid upon laths cut in between the 
studs; ora double system of lathing and plas- 
tering is used, the first being secured to the 
back of the studs, and the second to a system 
of furring pieces nailed through the first plas- 
tering and coinciding with the studs. By any 
of these systems a warm weatherproof house is 
obtained. 

The mouldings of the exterior cornices, string 
courses, window and door frames, etc., are 
wrrought out of boards and thin plank at the 
planing mills, where they are often kept in 
stock, and, with the assistance of furrings, can be 
put together so as to obtain any desired effect 
of solidity, or to meet any of the conventional 
exigencies of design. Thus most of the more 
important decorative projections are hollo w^ and 
made of thin stock, not wTought in the solid 
like the timber wmrk of mediaeval constructions. 
Columns, with all the appearance, but none of 
the reality, of solidity, are built up with glue 
upon furring pieces around a hollow’- core in 
forms following classic, mediaeval, or any otliei' 
formulas. The turning lathe contributes its 
share to this phantasm of architecture, and 
balusters, vases, spindles, and finiails of any de- 
sired shape and in any desired quantity can be 
cheaply obtained at the woodworking factories. 

For this characteristic system of obtaining 
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decorative effects in wood construction some 
practical advantages are reasonably claimed. 

In the climate of America,, dry and wet by 
turns, a solid timber construction would not 
only be costly, but would be subject to twists, 
cracks, checks, and interior decay; while the 
better ventilated hollow and furred construction, 
when kept well protected by paint and by fiash- 
ings of tin or zinc on its weathered parts, 
stands the vicissitudes of time for indefinite 
periods. The facilities of the planing mills 
have tempted the builder to many unfruitful 
experiments in design, to many imitations of 
forms never intended to be expressed in wood, 
and to niany unspeakable inventions of more 
vernacular type. 

When the production of nails was cheapened 
by machinery, and cut nails of steel and iron 
and nails made of wire could be furnished of 
excellent cpiality and at a cost much less than 
the old-fashioned wrought-iron nails, the labo- 
rious and comparatively expensive method of 
house framing with mortise and tenon began to 
be supplanted by a more economical system 
dependent entirely upon the efficacy of nailing. 
This involves the complete abandonment of 
braces and girts and mortise joints, and the 
substitution of long studs extending coiitiiiu- 
ously througli two, or even more, stories from 
the sill to the wall plate, the second and third 
floor joists being notched over hush ledger 
boards or ribbon strips let into the back of the 
studs, the whole system being secured by nails 
at every point of junction, and made stable by 
the nailing of covering or sheathing boards over 
the outside of the wall, studs, and rafters, and 
by the nailing of flooring boards over the joists. 
This is called Balloon Framing (which see). ^ 

The established merchantable lengths of joists 
and studs exercise a marked influence over the 
ordinary shape and size of the balloon-framed 
building, as “ cutting to waste is repugnant to 
the piinciple of economy on which this system 
is founded. This structure, though cheap, ap- 
parently frail, and suited only to temporary or 
provisional purposes, has been found by experi- 
ence to be stable against ordinary wind pressure, 
and to afford at least as safe, as comfortable, and 
as commodious a shelter as any other construc- 
tion of its class and grade. Indeed, it is 
claimed by Western builders that balloon fram- 
ing, as it has fewer points for dislocation and no 
mortise holes subject to rot, is a more rigid and 
permanent structure than any dependent upon 
girts, timber braces, and mortise framing. 

In the development of these systems it niust 
be recognized that certain new and distinct 
ideals of design, in strong contrast to those 
evolved from the half-timbered buildings of the 
Old .World, as described in Wood, Construc- 
tion in, Part I., have gradually grown out of 

these peculiar conditions of structure. Gon- 
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spicuous among those is an ideal of neatness, a 
mechanical precision and workmanlike cleanli- 
ness and squareness of outline and siiiootliness. 
of surface, elimiiiatiiig to some degree many of 
the picturesque accidents oi effect and much ot 
the softness and roundness of oiitliiie, which 
have been derived from other conditions of ma- 
terial and are associated with all Old World 
traditions which we have inherited and which 
we admire. It has been a part of the duty of 
the American architect in some way to elevate 
this new, uncompromising condition of structure 
into a virtue of design. 

In the wooden buildings of the Old World, 
as indicated in Part I. of this essay, the timber 
frame is commonly visible, and is vitally essen- 
tial to their expression as works of architecture. 

Ill the wooden buildings of the New oiid the 
frame, by a purely scientific and reasonable 
process, is reduced in dignity of proportion and 
use. As in the high commercial buildings of 
modern America, the light steel frame, which 
does all the work, is nevertheless necessarily 
concealed under a thin protective envelope of 
masonry, so in tlie wooden buildings the light- 
timber frame must be covered by a thin sheath- 
ing of wood. Both systems are thus -deprived 
of" the noble privilege of treating the frame as 
architecture, and are constrained to elevate the 
mere integument to this high function. Under 
this important limitation the wooden buildings 
of the United StatQS must depend for architec- 
tural effect upon the disposition of masses* 
and outline, upon fenestration, upon the wide 
porches, verandas, and loggias, which the con- 
ditions of climate and of social life invite, and. 
more especially upon the texture and colour of 
the surface. In the effort to obtain reasonable- 
variety in this latter respect, the board sheath- 
ing, instead of being covered by clapboards, 
sidings, or shingles, — by each or all of these 
weatherings sometimes in the same building, — 
requiring staining or painting, and thus intro- 
ducing contrasts of artificial colour as a vital 
element in the decorative scheme, receives some- 
times a veneer of one thickness of brickwork, 
or a thin ashlar facing of stone, laid upon a 
ledge of the foundation, and secured to the 
boarding through its covering of sheathing 
paper by nails driven in the joints of the 
masonry ; a permanent structural colour is thus 
given to the exterior, and a more effectual clos- 
ure secured. This device, though of course 
open to certain palpable objections as a base 
imitation of real masonry, a deceit, and a vain 
pretence, is not without its defensible points. 
The veneered building is a comfortable build- 
ing to live in, it dispenses with the necessity 
of paint, substitutes a natural or structural 
colour for an applied colour, it enlarges the 
scope of design, especially when combined with 
a second story covered with wood finish painted 
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or stained, and it affords another example of 
the audacity -with which any new device of 
method, appliance, or material, which may com- 
mend itself to common sense for economical 
01 piacticiil reasons, is adopted, however revo- 
lutionary may he its consecjiiences. 

Ge.wiie Collii.gs CJlmiUr Work in Carpentry 

r /v--'’ 7 “ ^ on CMci 

imi) f /Jon&fc Cjo-BaJarc, London, 

IbOO, ] K,]. 8vo ; Hoof Carpeiitrij, PracUral 
Lmojia in the Framing of Wood lioofs for the 
0 / WorkimgVmpenters, London, 1893, 1 
Jti Thomas Hurst, Elemental^ Prin- 

ciples of Carpentry, 8th ed., London, 1892; 1 vol 
1-mo ; James Newlands, The Carpenter and 
Joiners Assistant, London, 1840. 

— Heney Van Beunt. 

WOODHOTTSE. An outhouse in which 
firewood may be stored for use. 

^ WOODWORKHSTG MACHINERY. 
Bower machinery for shaping and finishing 
wood. It includes sawing and turning ma^ 
Clines of every description, planers, moulders, 
jomters ; boring, mortising, and tenoning ma- 
chines; Sanders, filere, and polishers ; machines 
or the manufacture of flooring, boxes, sashes, 
blinds, and doors, and panelling of all sorts ; and 
combination machines called universal wood- 
workers, adapted for a great variety of car- 
penter s vwk, formerly done entirely by hand. 

ilie substitution of machine labour for hand 
labour m every department of industiy has had 
much to do with the increase of material pros- 
perity during the nineteenth century. It has 
given to the people many things essential to 
their comfort and well-being, which, under the 
old conditions of hand labour, would have been 
far out of their reach. It has given them food 

tionTnl ^ transporta- 

faon and decent shelter. To the last, wood- 

orkmg machinery has largely contributed in 
supplying them with cheap timber, cheap 
shmgles mid sidings, cheap flooring and im 
nor finish, cheap sashes and doors. Thus 
the same class, whose fathers a centuiy ago 

but picturesquely, 

with t i- r two poor rwmS 

^ith latticed casements, miid floors, and rough 

plastered or whitewashed, now 

though often hard and square in outline haselv 

ments of grace or beauty, at least afford them 
spacious, comfortable, if not luxurious, lod? 
ment, encourage clean and decent living, and 
a wholesome self-respect. But while wood^ 
working machinery in general has thus ac- 
complished large results in increasing the sum 

fw a tendency to create a cheap archi- 
tecture of imitation, pretence, and show — a 
tendency which has presented serious obstacles 
to the development of foms of art properly 
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adjusted to these dittieult nieelianical condi- 
tions; for it has boon pr(,vo.l by a fhou.sand 
failures that the old idc.d.s, based upon liand 
labour, and u])oii ;i,n uirsdeutific and in-odi-ral 
use of heavy timber, ciinnot do honest service 
in modem, economical woimI t'oiistniefion. 

HeNEV I lull NT. 

_ WORKHOUSE. A house in wlimJi work 
IS earned on; especially a house in wlii(rh alile- 
bodied paupers or vagrants are compelled to 
woi-k ; a poorhonsc. 

WORKING DRAWING. A detail draw- 
ing, made either to a rather large scale or at 
lull size, exhibiting the stnietiire of the A^iiole 
or a part of a building, so as to form a guide 
for the workmen in the actual construction of 
tee object so represented. 

WORKING STRENGTH. (See Strength.) 
WORKMANSHIP. A. The skill ff a 
worKinan as shown in his work. 

B, The quality imparted to anything made 
by man by the actual process of its making; 
the character given to it by the work put into 
It, apart from the e.xcellence of its material or 
the value of the original eoncepti( >n. The work- 
manship of an object may be fine, although its 
d^ign. 111 an artistic sense, or its planning, 
shape, or arrangement may be very bad 
Worknianship may even be noticeably good 
m a thing vdiich is not solidly put togAhJ 
or likely to he permanent; thus, a piere of 
building may he so badly conceived by the 
engineer or builder who planned it, that it 

Thte «« ? y®* workman- 

ship, as of stonecuttmg, joinery, and the like, 

tad ®^'^®bent. Good workmanship of cer- 

backe 5 “£ by demand 

ciallv if tbia .^^“Sness to spend money, espe- 
cial y If this IS long continued; thus, no better 
workmanship is to be found anywhere S 
E«topean stock than in the house 
fitting furniture, and the like, of wealthy 
_ nghshmen, that class having been, for many 

yem and until quite recent times, much S 

under the same general influences, fifty yeara 

Wi Tj such perfect 

mght be dispensed with ; it was quite common 

door I the reces™ 

Sbrei®- ?b without 

any break m the uniformity of the level ; the 

caTSt*Tuf“^ of the 

^rfee+idr pressing it, and shutting 

perfectly true, the holts of the latch and lock 
going home without noise or shock. The deco- 

SSSti, that which 

ram * ra® and, that which was 

put into movable articles alike, would be ner- 

fSesfthf worked, the mitres 

taultless, the mouldings worked with absolute 
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uniformity. And yet all this would be found 
ill a house whose seemingly vaulted roofs in the 
halls, etc., were the merest shams of wood and 
plaster, whose external roof had no gutters 
overhanging the walls, but shed off the water of 
rain and snow into lead gutters, which at every 
moment tiireatened the interiors of the house 
with the results of leakage, and wdiose flues 
threatened, and sometimes not in vain, to allow 
the ignition of the wooden structure near. This 
means that ail the workmanship which the 
owner and his family and their guests were 
in the way of seeing was very perfect, whereas 
that which they disregarded, belonging to a 
class not greatly interested in architecture or 
building of any sort, was neglected, being kept 
in working order by constant repairs. In 
France, on the other hand, the building is of 
much greater solidity: stairs of stone, hand 
rails of wrought iron, floors without wood, and 
wliolly incombustible; nothing to shrink or 
settle ; the vaults of cellar or corridor, or, in 
a cliurch, of the nave and aisles, all of solid 
masonry ; and yet thf sash and doors do not 
always fit tightly, nor is there as uniformly neat 
an aspect given to interior work. 

In its largest sense, workmanship includes 
selection and care of material. Thus, it is 
proper to say that no pieces of workmanship 
known to us are more perfect than fine Japanese 
lacquers, for the boxes, trays, dwarf writing- 
tables, and cabinets of drawers, which come 
within that categoiy, were made with a lavish 
employment of time and patience in the prepa- 
ration, by the father, of the wood which not he, 
but his sons, would cut up and utilize, the most 
extraordinary precautions taken in the way of 
seasoning the wood, and causing the drying of 
the varnish to go on slowly and at a measured 
rate. Material in this sense is not perfectly 
good until workmanship in a certain sense has 
been applied to it ; but the workmanship which 
the collector knows best is that of the laying 
on of tlie external coats of the varnish, and the 
staining, painting, inlaying, and applying of 
other materials in which the decorative design 
of the piece is conveyed. 

In architecture, care is to be taken not to 
allow good workmanship to be mistaken for 
tiiat which merely appears delicate; thus, it 
is a very common fault in modern building to 
demand that brickwork shall be laid up with 
very thin joints — whereas every brickmason 
knows that thin joints mean bad work. G-ood 
workmanship is as possible, and good building 
is far more easy, with joints f of an inch thick 
than with invisible ones. So, in cut stone 
facing, the smooth slabs of stone set on edge 
which are commonly considered necessary to 
the finished look of a street front are not nearly 
as good building as if the same stone were laid 
upon its quarry bed, with the result that the 
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whole would be less uniform in colour and less 
absolutely smooth in appearance ; but work- 
manship may be equally good in either case. 

— — R. S. 

WORKSHOP. An atelier ; a place equipped 
for the cai’rying on of any specific work, wdiether 
mechanical or artistic. 

WOROHICHIN, ANDREI NIKIFORO- 
WITSCH; architect; b. 1760; d. March 5, 
1814 (in Saint Petersburg), 

He studied at the Academy of Saint Peters- 
burg, and was sent by Catherine II. to Ger- 
many and Italy. In 1791 he was appointed 
architect to the court of Saint Petersburg. His 
most important work is the church of Notre 
Dame in Kasan, Saint Petersburg. He built 
numerous palaces. 

Seubert, Kunstler -lexicon. 

WORSHIP MOUND. (See Mound.) 

WOTTON, SIR HENRY; poet, diploma- 
tist, and writer on architecture ; b. March 21, 
1568; d. Dec. 5, 1639. 

The brilliant Elizabethan poet and diploma- 
tist represented England in Venice for twenty 
years. On his return to England in 1524 he 
prepared a tract on architecture, The Elements 
of ATcJiitectuTey collected by Henry Wotton^ 
Knight^ from the Best Authors and^ Exam- 
ples. The book seems to have been first pub- 
lished in 1651 in the collection of Wottoii’s 
miscellaneous productions, with a sketch of his 
life by his friend Isaak Walton. It is' based on 
Vitruvius and the old Italian writers. It has 
many quaint and interesting practical sugges- 
tions. A reprint was issued in 1901. 

Builder, Nov. 24, 1883, p. 677. 

WREATH, a: a twisted band, garland, 
or chaplet made of flowers, fruits, leaves, or 
other material, or representing such material, 
often used in decoration. 

B. The curved portion of the string ^ or 
hand rail which follows a turn in a geometrical 
stair. In plan, a wreath usually follows the 
curve of a quarter-circle, and therefore corre- 
sponds to a portion of the surface of a vertical 
cylinder. 

WREN, SIR CHRISTOPHER; architect 
and astronomer ; b. Oct. 20, 1632 (at East 
Knowle, Wiltshire, England); d. Feb. 27, 1723. 

He was a student at Oxford (B.A., 1650, 
M.A., 1653), and afterward a fellow, and in 
1660 was appointed Savilian Professor of As- 
tronomy in that university. Plis scientific 
work was known throughout Europe. He vvas 
an original member of the Royal Society at its 
foundation in 1662, and was elected president 
of that body in 1681. Having gained a great 
reputation as a mathematician, he was con- 
sulted in architectural matters during the con- 
fused times of the Restoration. In 1661 he 
was made a member of the commission in charge 
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of the restoiation of old S. Paul’s cathedral in 
London. The first building which Wren ac- 
tually designed and superintended was the 
chapel of Pembroke Hall, Cambridge. He 
began the fine library of Trinity College, Cam- 
bridge, in 1676, His Sheldonian Theatre at 



Wren, Sm Cheistopher: Steeple of S. Mary- 
L e-Bow, 1677. 

Oxford was opened July 9, 1669. He visited 
Paris in 1665 and met Bernini (see Beraini), 
then occupied with his design for the facade of 
the Louvre. Wren never visited Italy! The 
G-reat Fire of London occurred Sept. 2, 1666. 
Immediately afterward Wren made a plan for 
the reconstruction of the burned district, which 
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was not followed. He also began to make de- 
signs for the reconstruction of S. Paul’s cathe- 
dral, which had been burned, and in 1673 was 
commissioned to prepare the fine model which 
is now in the South Kensington Museum. 
This model, being in the form of a G-reek cross^ 
did not satisfy the ritualistic tendencies of the 
court, which required a long nave for proces- 
sions. A design in the form of a Latin cross 
was finally accepted May 14, 1675. The 
cathedral was begun on the site of the old 
cathedral, and finished in 1710. It was paid 
for by a tax on the coal brought to London by 
sea. The ‘‘ Monument ” in commemoration of 
the Great Fire was begun by Wren in 1671. 
In 1675, with the assistance of the Astronomer 
Flamsteed, he built the observatory at Green- 
wich, London. About 1695 he took charge of 
the reconstruction of the old Greenwich palace, 
and was instrumental in having it transformed 
into a seaman’s hospital The double colon- 
nade of coupled columns at Greenwich is one of 
his finest works. Wren repaired the spire of 
Salisbury cathedral. He began the construc- 
tion of Chelsea hospital in 1682. He made a 
fine design for a mausoleum to Charles I. which 
was not executed. On the accession of William 
and Mary in 1689 he began the enlargement of 
Hampton Court palace, one of his most char- 
acteristic works. In 1708 the erection of fifty 
new churches in London was ordered by act of 
Parliament. Wren actually designed fifty- three. 
Of these buildings ten have been recently de- 
stroyed. Among the most important of those 
still standing are S. Mary-ie-Bow, S. Stephen, 
Walbrook, S. Bride, Fleet Street, S. Lawrence, 
Jewry, S. Michael, Cornhill, etc. He sat in 
Parliament for many years. There is a collec- 
tion of his drawings in the library of All Souls' 
College, Oxford. 

Wren, Parentalia; Boftie, Mgo Jones and 
Wren; Elmes, Sir Christopher Wren; Lucy 
Philimore, Sir Christopher Wren; Stratton, Sir 
Christopher Wren; Longman, Three Cathedrals 
of Sl Paul; Macmurdo, Wren's City Churches; 
Clayton, Churches of Sir Christopher Wren ; Tay- 
lor, Towers and Steeples of Sir Christopher Wren; 
Law, Hampton Court Palace; Blomfield, JRenais- 
same in England; Dugdale, St. Paul's Cathe- 
dral. 

WROUGHT IRON. (See Metal Work.) 

WYATT, JAMES; architect; b. Aug. 3, 
1748; d. Sept. 5, 1813. 

A brother of Samuel Wyatt (see Wyatt, S.). 
Wyatt was taken to Eome at the age of fourteen 
by Lord Bagot, ambassador to Italy. He studied 
also for two years in Venice with Visentini. 
In 1770 he made considerable reputation by 
adapting the old Pantheon in Oxford Street, 
London, for dramatic performances (burned 
1792). Working originally in the classic style, 
he afterward imitated Gothic architecture, 
and built in that style Fonthill Abbey, Wiit- 
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sliire, for W. Beckford, and other important I 
works, March 16, 1796, he was appointed 
surveyor general and comptroller of his Majesty’s 
office of works, succeeding Sir William Chambers 
(see Chambers), and held that office until it 
was dropped in 1815. He was made a member 
of the Royal Academy in 1785, and temporary 
president in 1805. He built the royal military 
academy of Woolwich, and restored Salisbury 
and Lincoln cathedrals. 

Redgrave, Diciionarp of Artists ; ArcJi, Prib. 
Soc. IMctionary ; Diet of N'ational Biography. 

WTATT, JEFFREY. (See Wyatville, Sir 
Jeffrey.) 

WYATT, SIR MATTHEW, DIGBY; 
architect; b. July 28, 1820; d. May 21, 1877, 

The youngest son of Matthew Wyatt, an 
English barrister. In 1844-1846 he travelled 
on the Continent. He was secretary of the 
executive committee of the great exhibition of 
1851, and assisted in making the plans for it. 
In 1855 he was appointed surveyor of the East 
India Company. He was honorary secretary 
of the Royal Institute of British Architects 
from 1855 to 1859. Wyatt published jin 
Architects NotC’-lmik in Spain (London, 1872, 

1 vol. 4to) ; Specimens of Orncimental Art 
Workmanship in Gold, Silver, Iron, Brass 
and Bronze from the Twelfth to the jTine- 
teenth Centuries (Loudon, 1852, large folio) ; 
Speximens of the Geometrical Mosaic of the 
Middle Ages (London, 1848, folio), etc. 

Arch. Pub. Soc. Dictionary \ Avery Architectu- 
ral Library, Catalogue. 

WYATT, SAMUEL ; architect ; b. Sept. 8, 
1737; d. Feb. 8, 1807. 

An elder brother of James Wyatt (see 
Wyatt,. J.). In 1782 he was employed at 
Somerset House, London, under Sir William 
Chambers (see' Chambers). He built numerous 
residences in Engiand, and March 5, 1792, 
was appointed clerk of the works at Chelsea 
hospital (London). 

Redgrave, Dictionary of Artists ; Arch. Pub. 
Soc. Dictionary. 

WYATVILLE (WYATT) SIR JEFFREY ; 

architect; b. Aug. 3, 1766 ; d, Feb. 18, 1840. 

His name was originally Wyatt, a son of 
Samuel Wyatt (see Wyatt, Samuel). He 
exhibited at the Royal Academy after 1786, 
was creato<l associate in 1823, aud royal aca- 
demician in 1826. From 1784 to 1799 he 
worked with his father and his uncle, James 
Wyatt (see Wyatt, J.). In 1799 he went into 
partnership with a builder and engaged in 
extensive government contracts. He enlarged 
Wollaton Hall, Nottinghamshire (1804), Woburn 
Abbey, Bedfordshire (1818-1820), Chatsworth 
in Derbyshire, and other residences. From 
1824 until his death he was architect in 
c-liarge of Windsor Castle. He completed the 
(][ua.lraiigle and staircase of George III., rebuilt 
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the Brunswick Tower, etc. August 12, 1824, 
his name was changed to Wyatville by royal 
license. December 9, 1828, he was knighted. 
His Illustrations of Windsor Castle, edited 
by Henry Ashton, was published in 1841 
(2 vols. folio). A list of his works is given in 
the Architectural Publication Societfs Die- ' 
tionary. 

Redgrave, Dictionary of Artists ; Arch. Pub. 
Soc. Dictionary. 

WYNB. In Scotland, an alley, a lane ; 
especially a narrow alley in a town forming a 
passage from street to street. 

X 

XAINTES. (See Isenbert de Xaintes.) 

XAMBTE; sculptor and architect. 

An important master working in Spain in 
the early sixteenth century. In 1537 he made 
the candelabra of the Capilla de la Torre in the 
cathedral of Toledo. He also executed the fine* 
portal of tlie cloister of the cathedral of Cuen<^a. 

Bermudez, Diccionario. 

XAT. A carved post in North American 
Indian art. (See Canada, Architecture of.) 

XBHAIOS; architect. 

The walls of Antiochia in Asia Minor were 
built under his direction when that city was 
founded by Seleukos in 296 b.c. 

Brunn, Geschichte der griecJiischeyi KTmstler. 

XENODOCHEUM ; XENODOCHBIOH. 
In classic architecture, a room or building 
devoted to the reception and accommodation of 
strangers or guests. 

XYST; XYSTUS. In Greek and Roman 
architecture, a long covered portico for exercise 
in bad weather. In Roman villas, a garden 
walk or avenue planted with trees. Vitruvius 
(V., 11) says expressly that the Romans had 
misapplied the term in the latter sense. 

Y 

YALI. A Turkish summer mansion. (See 
Konak.) 

YAMUN, The official residence of a Chinese 
mandarin; also, the office or court where a 
mandarin transacts the business of the depart- 
ment under his care. 

YARD. A. A piecje of enclosed ground of 
moderate size, especially one adjoining a resi- 
dence; as in the terms, front yard, dooryard, 
barnyard, inn yard. 

B. An enclosure for labour and traffic ; a.s, 
brickyard, woodyard, stockyanl, dockyard, rail- 
way yard, vineya-rd. 

YBL, NIKOLAUS VON; architect; d. 
1891. 

A distinguished architect of Hungary. He 
was a pupil of Poliak in Pesth and after- 

113-i- 


■ ^ YELLOW METAL 

ward of Gartner (see G&tner) in MiiiiicL He 
was constantly engaged on important works, 
was raised to noble rank, and made a member 
of the upper house of the Hungarian Parlia- 
ment.' 

,, Amenca7i'ArcMtecti, 'Yo\.. XXXL, p. 130. 

"yR T.T. nw MET Ala (called' also- Muntz’s 
Metal.) All alloy of three pjirts of copper and 
two of zinc, malleable when hot. It has taken 
the place of copper for sheathing, because 
cheaper and more easily rolled. 

YIIiDIZ KIOSK. (vSee under Kiosk.) 

YOKE. The horizontal piece forming the 
head of a frame for doiihle Ining sash. 

YOERT. A term sometimes applied to the 
permanent or winter houses of the Alaska Eski- 
mos and Aleuts. (See Iglu.) Also any house 
or hut of the natives of Siberia. (Written 
also yurt, youret, yourta, jurt.) 

YRIARTE, CHARLES; editor and writer 
on art ; d, April 7, 1898. 

He was editor in chief of Le Monde Illustre 
in Paris, and published many important works 
on the Italian Renaissance, Florence, Venise, 
Paul Vh'onhe (in Les Artistes ceUhres ) ; Mat- 
teo Glvitale (Paris, 1886, folio); La vie d'un 
patricie}i de Venise an 16^ SiMe (Paris, 1874, 
8vo) ; Un Condottiere an XP siMe, Bimini 
(Paris, 1882, 4to) ; etc. 

A. Kampfen in Gaz. d. Beaux Arts (1898, Vol. 
82). ' • 

YUAN MING* YUAN. The summer palace 
of the emperor of China, which was plundered 
and partly destroyed, with immense destruction 
of precious artistic treasures, by the Frencli and 
British invading army, 1860. 

YUCATAN, ARCHITECTURE OF. (See 
Mexico, Architecture of, § L) 

YURT. (See Yourt.)' 

Z 

ZACCAB. All earth used in ancient and 
modem times by the natives of Yucatan as 
stucco, plaster, etc. It is mixed with lime in 
place of sand. The colour is white, and it 
occurs abundantly in pockets. The cement 
used ])y the ancient Mayas is said to have been 
composed of one part slacked lime to two parts 
zaccab, but it is doubtful if they understood the 
process of making quicklime. (See 3femoirs 
Peabodjj Museum, Vol. L, No. 3, E. H. 
Thompson.) — ^F. S. D. 

ZAHCAB. Same as Zaccab. 

ZAMPIERI, DOMENICO (DOMENI- 
CHINO); painter and architect; b. 1581 (at 
Bologna); d. 1641 (at Naples). 

The celebrated painter, Domenichino, was 
much employed in the construction of villas. 
He assisted at the Villa Negroni, Rome, and 
designed the Villa Belviderc at Frascati and the 
1135 


ZOOPHOEIC 

Villa Ludovisi in Rome. His most important 
architectural undertaking was the design of the 
church of S. Ignazio in Rome (begun i(,)2()). 

Gurlitt, Geschichte des Bcm}ckst>iles in Malien ; 
Bibe, Spdt-Ilenaissance, 

ZANTH, LUDWIG VON ; architect ; b, 
about 1798; d. Oct. 7, 1857. 

He was educated at Oassel, Germany, and 
Paris. After 1810 he was associateil witli 
Hittorff (see Hittorff), and in 1823 went witli 
him to Sicily. They published together Archh 
tecture aMique dela. Sidle (Paris, 1825, folio) ; 
and Architecture moderne de la Sicile (Paris, 
1835, folio). 

Arch. Fub. Soc. Dictionary. 

. ZAPOTEC ARCHITECTURE,. (SeelTza- 
poteco Architecture.) 

ZARCELLO Y ALCAREZ, FRANCISCO ; 
sculptor ; b. May 12, 1707; d. 1781. 

His father, Nicolas, also a sculptor, came 
from Capua (Italy) to Murcia (Spain) at the 
end of the seventeenth century. After making 
a statue for the Dominican church at Murcia, 
Francisco went to Rome to study. Returning 
to Spain, lie made the statues of the Spaiiisli 
kings which decorate the new palace, Madrid. 
He finally settled in Murcia, where he founded 
a school. 

Bermudez, Dkcionario. 

ZAX. An implement used for cutting and 
pressing slates. It is usually a kind of hatchet, 
with a sharp point on the pole for perforating 
slate to receive a nail or pin. 

ZBCCA. In Italian, a mint; of especial 
interest is that at Venice, behind the library of 
S. Mark and fronting on the sea ; the work of 
Jacopo Sansovino, and built about 1536, 

ZEHUTER, HEINRICH. (See Egl, An- 
dreas.) 

ZENANA. In India, that part of a house 
in which the women are secluded; an East In- 
dian Haram. 

ZETA. A closed or small chamber ; a room 
over a church porch where documents were 
kept. 

ZIBBLAND, GEORG FRIEDRICH; archh 
tect ; b. Feb. 7, 1800 ; d. July 24, 1873. 

He was sent to Italy by the king of Bavaria, 
and on his return was charged with the design 
and construction of the basilica in Munich. 

Raezyriski, UArt raoderne en AlUmagne. 

ZIGURAT ; ZIKHURAT. A stepped pyr- 
amid, as in the sacred architecture of the people 
of Western Asia in antiquity. (See Mesopo- 
tamia, Architecture of ; Temple.) 

ZIGZAG (adj.). Making short and sharp 
turns; in architecture said especially of the 
mouldings in arched door heads and the like of 
Romanesque style. (See Batons Rompus.) 

ZOOPHORIC. Carrying the figure of an 
animal. 
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ZOOPHORIC COLUMH (or PILLAR). 
A pillar supporting the ftgiire of a beast, usually 
syuil)oli<*al, like tliat which (*arries the Lion of 
S. Mark in the. lhazzetta at Venice, and the 
similar one in the Piazza Signoria at Verona. 
Sii(‘h eolumirs were set up by the Venetian Re- 
public in some, at least, of the cities subject to 
its rule. 

ZOOPHORIJS; ZOPHORUS. A repre- 
sentation of living things ; in classical arche- 
ology, a frieze or other band or panel filled with 
figures of men and animals ; especially the cclla 
frieze of the Parthenon. 

ZOPF STYLE. (See Pigtail and Periwig 
Style.) 

ZOTHECA. A, A niche or alcove. 

B. A living room or day room as opposed to 
a sleeping room or dormitory. 

Z PLAN ; or Z-SHAPED PLAN. A plan 
com]>osed of three wings joined somewhat like 
the letter Z. Otaaisionally used in hospitals to 
obtain certain advantages of as])ect. 

ZUNIAN ARCHITECTURE (pron. zooii'- 
yee-au). Tiuit of the Ziihi Indians of western 
New Mexico. The Ziiuis are Pueblos, and their 
architecture is the same as that of the other 
tribes of this class. (See Adobe; Communal 
Dwelling; Kiva; Pueblo.) 


Z WIENER 

ZWINGER. In old German, a fortress or 
strong place in or adjoining a city ; also an 
outer court or Bailey; a popular term, from 
which, by extension, comes the modern name of 
several palaces, or parts of palaces, in German 
cities. That at Dresden is a very important 
and interesting specimen of the florid style of 
the eighteenth century. 

ZWIRNER, ERNST FRIEDRICH ; archi- 
tect; b. Feb. 28, 1802; d. Sept. 22, 1861 (at 
Cologne). 

He studied architecture in Breslau in 1821, 
and with Schinkel (see Scliinkel) in Berlin in 
1824. He devoted himself especially to the 
revival of Gothic architecture in Germany. In 
1833 he Avas appointed inspector of the con- 
struction of the cathedral of Cologne, and in 
1853 architect of that building. The comple- 
tion of this wmrk was largely due to his efforts, 
in interesting the people of Germany, and espe- 
cially Freidrich Wilhelm IV., king of Prussia, 
in it. Many leading German architects were 
educated by him and assisted him in his -work. 
Zwirner built also the castle of Herdringen 
(1844--1852) for the Gomit of Filrstenberg, the 
church of S. Apollinaris at Ramagen, near 
Bonn, etc. 

Seubert, Kunstler-lexicon, 
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Titles of most of the books consulted in the preparation of the Dictionary. Those from which 

illustrations have been drawn are indicated by an asterisk. 

The reader is reminded that a classifrcation of the titles is furnished by the separate bibliog- 
raphies throughout the Dictionary. . . 

The articles named below have been illustrated, wholly or in part, from original drawings or 

reproductions of drawings. 


Apartment House, drawings furnished by author, 
and by Messrs. 11. J. llardenbergh and 
Ernest Elagg. 

Arch (Figs. 1 and ;-J), drawings furnished by author. 
Hath House, drawing furnished by author. 

Hath 'rub, dra. wings funiishetl by author. 

Brace, drawing furnished by author. 

Cliff Dwelling, drawings furnislied by author. 
'Club House, drawings furnislied by Messrs. Mclvim, 
Mead & Wiiite. 

Figuring, drawings furnished by author. 
•Germany, drawings furnished by author. 

House Drainage, drawings furnished by author. 
I.ath, drawings furnished hy Bostwick Steel Lath 
Co., Niles, O. 

Log House, drawings furnished by author. 
Masonry, drawing furnished by author. 


Mexico, drawings furnished by author. 

Office Building, drawing furnished by author and 
hy Mr. Bruce Price. . , , , 

Parallelogram of Forces, drawing furnished hy 
author. 

Pendentlve, drawings furnished by author. 
Polygon of Forces, drawing furnished hy author. 
Pot Chimney, drawing furnished hy author. 
Hound Tower, drawing furnished hy author. 
Shoring, drawings furnished by author. 
Synagogue, drawings furnished by author. 
Tenement House, drawings furnished by author. 
Tipi, drawing furnished by author. 

Vault, drawings furnished by author. 

Yentilation, drawings furnished by author. 
Wickyup, drawing furnished by author. 


London, 


Abel, Lothar. . „ •i« 7*7 

Asthetik der Gartenkunst. Vienna, 1877. 

Ackerinann, Hudolpb. ^ ^ ^ i 

History of the University of Oxford 
■ ■ 1814. ■ . ■ ■ ■ ■ 

^^lUiins of the Palace of the Emperor Diocletian 
at Spalatro in Dalmatia. 1704. 

/ Adamy, Hudolf. , . ^ 

Architektonik des Muhamedanischen und Ho- 
manischeii Stils : forms a part of Architek- 
tonik auf Historischer und Aesthetischer 
Gruiidlage. Hanover, 1883-1889. 

Addy, Sidney Oldall. -r 

The Evolution of the English House. London, 

1898. 

Adler, Friedrich. , 

Mittelalterliche Backstein-Bauwerke des Preus- 
sischen Staates. 2 vols. Berlin, 

Die Stoa des Konigs Attalos II. zu A then. 

Berlin, 1875. ^ . idoo 

Advanced Building Construction. London, IBJA 
(One of Longmans’ Advanced Science Man- 
rials.) 

Agincourt>, Seroux d’. , . 

Histoire de PArt par les Monuments depuis sa 
Decadence an si^cle jusqu’^ son ^enou- 
Yellement au 15«^& si^cle. 3 vols. in folio 
witli 325 plates, but usually bound in 6 vols. 
Finished 1823. 

Aiken, Edmund. • 

An Essay toward a History and Description of 


the Cathedral Church of S. Paul, London ; 
in Britton, Fine Arts of the English School. 

Allan, W. ^ ..nAA 

Theory of Arches. New \ork, 1890. 

Allen, John Romilly. ^ ^ -o •+ * 

Early Christian Symbolism m Great Britain 
and Ireland before the Thirteenth Century. 
London, 1887. . 

Allgemeine Bauzeitung mit Abbildungen [Periodi- 
cal]. Vienna, 1836. 

Allgemeine Deutsche Biographie. Leipzig, 187 o- 

Allgemeines Kiinstlerlexicon. (See Fussli, J. H.) 

Allmers, Hermann. 

Die altchristliche Basilika als Vorbild dts 
Protestantischen Kirchenbaues. Oldenburg, 
1870. 

Allsop, H. Owen. 

Public Battis and Wash-liouses. 

New York, 1894. 

^^iteSercLs sur les Vitraux Incolores de 
PYonne. 1854. ^ 

Les Carrel ages 5maillfe du Moyen Age et de la 
Renaissance. Paris, 1859. 

American Architect and Building News [Periodi- 
call. Boston, 1876-1884 ; in one form only , 
1885 to 1901 in a regular edition, and also a 
larger edition, with many additional P^®? 1 
two such larger editions 1890-1809. Still in 

Amerioa^'jounml of Archaeology [Periodical]. 
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Baltimore and Kew Y ork, 1885, 1 — 1 . (Pub- 
lished by Archaeological Institute of 
America.) 

American Jouniai of Philology [Periodical]. 

American Public liealtli Association, Transac- 
■ ■ " tions. 

Amoriui, Marcliese Antonio Bolognini. 

Elogio di Sebastiano Seriio, Architetto Bolog- 
nese, dedicate alia Pontificia Accademia di 
Belle Arti in Bologna, 1823. 

Anderson, Sir John. 

The Strength of Materials and Structures. 
London, 1887. 

Anderson, Joseph. 

Scotland in Early Christian Times ... Edin- 
burgh, 1881. 

Anderson, William. 

Pictorial Arts of Japan, with . . . remarks 
upon the Pictorial Arts of the Chinese and 
Koreans. London, 1886. 

Anderson, William J. 

The Architecture of the Renaissance in Italy. 
London, 1896. 

Andr^, Edouai’d. 

L’Art des Jardins. 

Traitd g^iidral des Parcs et des Jardins. Paris, 
1870. 

Anguillesi, Giovanni Domenico. 

Notizie storiche dei Palazzi e Ville appertenanti 
alia R. Corona di Toscana. Pisa, 1815. 

Annales Arch^ologiqiies ; ed. by A. N. Didron and 
later by E. A. Didron [Periodical]. Paris, 
1844-1870. There is a volume of tables by 
Barbier de Moutault. 

Annali della Eabbrica del Duomo di Milano dalP 
Origine fino al presente. 9 vols. 1877- 
1885. 

Antiquities of Athens. (See Stuart and Revett.) 

Antiquities of Ionia. Published by the Society of 
Dilettanti. 4 parts in 4 vols. London, 1821, 
1797, 1840, 1881. (See Ionian Antiquities, 
of which work the above Part I (dated 1821) 
is a new edition, much modified.) 

Antoine, J. D. 

Hotel des Monnaies k Paris (plans, etc.). 
Paris, 1826. 

Appert and Henlivaux. 

Verre et Verrerie. Paris, 1894, 

La Verrerie depuis vingt ans. Paris, 1895. 

Archaeologia ; or Miscellaneous Tracts relating to 
Antiquity [Periodical]. London, 1770- 
1794. 

Archaeological Institute of America. (See Amer- 
ican Journal of Archaeology.) 

ArchMogische Zeitung [Periodical]. Berlin, 
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R. Dohrne (t^litor). Leipzig, 1875, etc,. 

Kutscbmann, Theodor. 

Bomanische Baukunst und Oniamentik in 
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et les Antiqiiitds d’ A thanes. Paris, 1854. 

Laborde, L(Eon, Marquis de, and Linant de Btdle- 
foods, M.A. 

Voyage de 1’ Arabic, P6tr(Ee . . . Paris, 1830. 
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. . , per Istvin, Ambrozovics B5la, and others]. 

Budapest, 1867-1891. 

Malagola, Carlo. 

See, Atti e inemoriale Reale Depntazione d’ 












BIBLIOaRAPHY 

MaVispiiiadi Saunazaro, Lui.^'u Marquis. 

Ah*uit>rit‘ St.(iri(du‘ ch'lh', Fabbriche della Catte- 
<lralt‘ di Favia.. Mibui, 1810. 

Malanlm, v^ir John. 

Skiadu's ill Persia. London, 1827. 

Mallay, A. , 

Kssai sur b‘S lli^lisos Uonianes, et Koniano- 
Uyzautines, du dd]>artement du Fuy-de- 
Dbuie. Moidins, 1841. 

Mnlle.l, IPAbb^d. 

(1i>nrs (P ArelKMdo<»;ii‘ Keli,a’ieuse, 

ArohiU'e.ture, with illustrations, 

MobiliiU', widi Illustrations. Paris, 1887. 

Maiudni, (lirolanio. 

Vila di L(M>n ihittista Alberti. Florence, 1882. 

Manetti, Antonio. 

‘^Vitadi Filippo di vSiu' Bruiudlesco : ” manu- 
script iirst luiblislied by Moreni at Florence 
in 1812 ; nqmblisbed at Berlin in 1887 hjC, 
Frey in his Sannnlung aus^iJ^ewaehUer Bio- 
graphien Vasaris; again by Holtzinger in 
his Filippo BriiiKdlesco die x\ntonio di 
Tinado Manetti,” and again by Milanesi in 
bis ‘M)pere istoriche di Antonio Manetti.” 
Florence. 

Mangin, Arthnr, , . 

Les dardins. 11 istoire et Description. Tours, 
1807. 

Maniago, Fabio di (coput), ^ 

Storiadellc Belle Arti Friiilane ... Edizione 
se.conda . . • accresciuta. Udine, 1828, 

Maquet. Auguste Jules. 

Paris sous Louis XIV; Monuments et Vues. 
Paris, 1880. 

Marchaml et les Abb^is Bourass6 et Manceau. 

Verri6res du Chmur de PEglise m6tropohtame 
de lAurs. Tours, 1848. 

Marchese, Vincenzo Fortunato. _ . ^ . 

Memorie dei pin insigni Pittori, Scultori e 
Arcbitetti Domenicaiii. Florence, 1845- 
1840.' ■ 

MarggraiT, Hugo. 

Moderne Btadtbader. Berlin, 1882. 

Mariette, Pierre Jean. . . ^ 4. 

Abecedario, et autres notes uiMites de cet 
amateur sur les Arts et les Artistes. Pans, 
1851-1859. 

Marionneau, Claude Charles. 

Douze lettres de Victor Louis, architecte du 
I'oi de Pologne et du due de Chai'tres. 
1770-1777. J^aris, 1858. 

Victor Louis . . . sa Vie, ses Travaux et sa 
Correspondence. 1731-1800. Bordeaux, 
1881. 

Markham, Clements llobert. 

History of Peru. London,^ 1893. 

Marot, Jean, and Marot, Daniel. 

IPArchitecture frangaise ; ou Kecueil des Plans, 
ill5vations, Coupes et Profils des Fglises, 
Palais, Hotels et Maisons . . . de Pans et 
. . , de France , . . Paris, 1827. 

Marquand. Allan. , . . 

Hunting della Robbias in Italy ; ni American 
Journal of Archaeology. 

Marquez, Pietro Giuseppe. 

Della ville di Plinio il giovane. Rome, l/9b. 

Marsaux (IPAbbO L.).- ^ 

Vitranx de PEgllse Saint Martin de Groslay. 

, Paris, 1889* ^ ^ ^ 

^^^^iTanuef^arch^ologie ttrusque et Romaine. 

■ l884 ’ ' ' A ' . ' 
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